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PaGouass mporpamma guctuminHbl «PU3WKa» COCTaBI€HA B COOTBETCTBHH C TpeOOBaHUAMHU
®deiepallbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapra Beiciiero obOpasoBanus (PI'OC BO),
YTBEP)KIACHHOTO MpHKa3oM MuHHCTepcTBa oOpa3oBanust 1 Hayku Poccuiickoit @eneparnyum 14.12.2015 1. Ne
1470. Pabouass mporpamma mpeAHa3HAuYeHa [UId MOATOTOBKM OakanaBpa mo Hampasienuio 23.03.03
IKCIUIyaTaAlUsl TPAHCHOPTHO-TEXHOJOTMYECKMX MAalIMH M KOMIUIEKCOB, mnpopuiab - Cepsuc
TPAHCHIOPTHBIX M TEXHOJIOTHYEeCKUX MALUIMH M 000py10BAHUS.

Hacrosimas pabovas mporpamMMa AMCLUILIMHBI COCTaBJI€HA B PaMKax OCHOBHOW MpoQecCHOHANBHON
oOpaszoparensHoii nporpammbl  (OITOII) u  yuuThIBaET OCOOCHHOCTH OOYYECHHS IPH HHKIIO3HMBHOM
00pa3oBaHMUH JIUI] C OTPAHUYECHHBIME BO3MOKHOCTSIMH 3710poBbs (OB3) 1 mHBANMHIIOB.

CocraBuTens — KaHAWIAT TEXHHYECKUX HAyK, HOIEeHT XamaTanaoBa M.P.

PaGouast mporpamMma IUCHMIUIMHBI OOCYyXJeHa Ha 3acedaHuu Kadeapbl «MaremaTHueckue H
€CTECTBEHHOHAYYHbIE TUCIIUILTHHBI»
«01» mapta 2017 r. (mpotokon Ne 01).

3aB. kaenpoit «xMaremMaTHIeCKHe U €CTECTBEHHOHAYYHbIC '
JUCLUUILTUHBD», TOKTOP TEXHUYECKHUX HayK, podeccop — (/ - E.M. bacapsiruna

Pabouass mporpamMMa  IUCHUIUIMHBI ~ OOOpPEHAa  METOAMYECKOW  KOMHUCCHEW  WH)KEHEPHO-
TEXHOJIOTHYECKOTO (DaKyIbTeTa
«06» mapta 2017 1. (mpoTokoi Ne 05).
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1. [lmanupyemble pe3yibTAThl 00yUeHHUS 0 JUCHHUILIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Heab u 32124 TUCUMIIJIMHBI

bakanap mno HampaBnenuto nmoarotoBku  23.03.03  Okcruiyatanus ~— TPaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB JOJDKEH OBITh TOJTOTOBIEH K OSKCIHEPUMEHTAIBHO-
HCCIIeI0BaTEIbCKOM, MIPOU3BOACTBEHHO-TEXHOJIOTMYECKOM, CEpPBUCHO-IKCILTyaTallHOHHOU
JIeSITEILHOCTH.

Heap aucuMmiInHbl — cHOPMUPOBATH Yy CTYACHTOB CUCTEMY (QyHIAMEHTAIBHBIX 3HAHUM,
HEOOXOUMBIX I TOCIEAYIOMIEH MOATOTOBKMA OakaigaBpa, COCOOHOTO K 3(PGEKTUBHOMY DPEIICHUIO
MPAKTUYECKUX 3aJad  CEIbCKOXO3SIMICTBEHHOTO TIPOM3BOJCTBA, a TakkKe CIOCOOCTBYIOUIUX
JaJbHEUIIEMY Pa3BUTHIO TUYHOCTH.

3agauyu AUMCHUIJIMHBI:

— H3yYUTh OCHOBHBIC (PU3MUYECKHE SBIICHUS, OBJIANETh (YHIAMEHTAIBHBIMA TOHATHSIMU,
3aKOHAMH U TEOPUSMH KJIACCHUECKOM U COBPEMEHHON (DU3UKU;

— c(hopMuUpPOBaTh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (PM3NYECKOTO MBIITUICHHS;
O3HAKOMHUTHCSI C HAYYHOW ammaparypoil M MeTogamu (U3NYECKOTO HCCIEAOBaHUSA, MPHOOpEeCTH

HaBBIKM [TPOBEACHUS GU3NUECKOTO IKCIIEPUMEHTA;
— HAY4YMThCS BBIIENATH (PU3MUECKOE COJepKaHWe B TNPUKIATHBIX 334adax Oymymien

NeSITeIbHOCTH.
1.2. IInanupyemMsble pe3yJbTaThl 00y4eHHs MO0 TUCHUILINHE (M0KA3aTeJ N
¢OpMHPOBAHHOCTH KOMIIETECHLIUI)
[Tnanupyembie [Tnanupyemsble pe3yiabTaTsl 00y4eHUS MO AUCIUILTHHE
PE3YIbTATHI 3HAHUS YMEHHUS HABBIKU
ocBoenus OIIOII
(KOMITETEHITUHN )
OIIK-3 OOGyuarommiicss aomxkeH | OOyuarommiics nopkeH | OOyJaronuics J0mKeH
TOTOBHOCTH 3HATH: OCHOBHBIC | YMETh:  HCIIONB30BATh | BIAJIETh: HaBBIKaMU
NPUMEHSTh CUCTEMY | (U3WYECKUE  3aKOHBI, | OCHOBHbIE (PU3UYECKHUE | HCIIOIb30BAHUS
(GyHIaMEHTAIBHBIX | SIBIEHUST W TPOIECCHI, | 3AKOHBI U TMOHSTHS IJI | OCHOBHBIX (PU3NYECKUX
3HAHUU KOTOpBIE HCIOIb3YIOTCS | HACHTU(UKALINH, 3aKOHOB, SIBICHUN W
(oTHOCSIIIUXCS K st uaeHTuduKanud, | GOpMyITHPOBAHUS U | TIPOLIECCOB TUTS
busuke) st dbopMyITUpOBaHUS U | pelieHusT TEXHUYECKUX | UACHTU(UKAIUH,
uACHTH()UKAIIH, pelIeHUs TEXHUYECKHX | U TEXHOJOTHYECKHX | (hOpMYITHPOBAHUS u
bopMynUpOBaHUA U | U TEXHOJOTMYECKHX | MPOOJIEM S3KCIUTyaTallud | PeIlIeHUsT TEeXHUYECKUX
pelieHus mpo0JieM AKCIUTyaTally | TPaHCIIOPTHO- " TEXHOJOTUIECKIX
TEXHUUYECKUX U TPaHCIIOPTHO- TEXHOJIOTUYECKUX npo0JieM SKCIUTyaTaluu
TEXHOJIOTHYECKUX | TEXHOJIOTUYECKUX MalIiH ¥ KOMIUIEKCOB - | TPAHCIIOPTHO-
npobiem MamuH 1 koMmiuiekcoB - | (b1.5.04 -V.1) TEXHOJIOTHYSCKHX
3KCIUTyaTaluu (b1.5.04 -3.1) MAIllMH U KOMILIEKCOB -
TPaHCHOPTHO- (b1.5.04 — H.1)
TEXHOJOTUIECKIX
MalIiH U
KOMIIIEKCOB




2. Mecto nucuuminnel B ctpykrype OITIOIIT

Jucnunamna «®dusmka» oTtHocuTcs K 0OazoBoii vactu bmoka 1 (b1.65.04) ocHoBHOI
npodeccuoHaTbHON 00pa30BaTeNbHOM MHporpaMMbl OakajgaBpuaTa IO HAMpPaBICHUIO MOATOTOBKU
23.03.03 DkcruryaTaiys TPaHCIIOPTHO-TEXHOJIOTMYECKUX MAIllMH U KOMIUIEKCOB, mpoduib — CepBuc
TPAHCIIOPTHBIX U TEXHOJIOTHYECKUX MAIIUH U 000pYyI0BaHUS.

Pa3zjienbl 1ucHunIMHbBI 1 MeKTUCHUILINHAPHBIE CBSA3M € 00ecneYuBa0 MM
(mpeamecTBYONMMH) U 00ecieynBaeMbIMHU (MOCEAYHOIMMHU) AUCHUNITIMHAMM

HammenoBanme
00eCcIIeYnBarOIINX
No (TpeAlIeCTBYIOMNX ) U
/T o0ecIeunBaeMBIX
(mocyenyronmx)
JUCIUIUINH, TIPAKTUK

dopmupyemble KOMIETEHIIUN

Pazmen 1 Pazgen 2 Pazgen 3

[TpeamecTByIomye TMCUUATUIMHBI B y4eOHOM IIaHE OTCYTCTBYIOT, TOCKOJIBKY JTUCIUIUIMHA
u3ydaercs B 1 cemectpe

[Tocnenyromuye TUCIUTIIINHBL, TPAKTHKU

Teopust MEXaHU3MOB U OIIK-3 OIIK-3 OI1K-3
MaIIuH

3. O0béM TUCHHUILUIMHBI U BUbI Y4eOHOH padoThI

O0peM mucuumnHbl cocTaBisgeT 10 3aderHwnix emunuil (BET), 360 akameMHUecKHMX YacoB
(manee yacoB). ucnunianHa uzydaercs B 1, 2 cemecTpax.

3.1. Pacnpenesienne 00bemMa JTUCUMILIMHBI 10 BUAAM Y4eOHOIl padoThl

Bun yaeOHO# paboTh KomnuecTBo yacos

KonTakTHas padora (Bcero) 162
B Tom uncne:

Jlextmm (JI) 72
[IpakTnueckue 3ansarus (113) 36
Jlaboparopusie 3austus (JI3) 54
CamocrositesbHast padora odyuarwmuxcs (CP) 144
KonTpoinb 54
Hroro 360




3.2. Pacnpeesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM

Beero B TOM YHUCIJIC é
Ne HaumenoBanue pasnena n 4ACOB KOHTaKTHasi paboTa [%
TEeMBI TEMBI T 3 m CP 5
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJniekyssipHas GU3MKa U TEPMOIMHAMHIKA
1.1. | BBenenwue B ¢pusuky 2 2 - - - X
1.2. | Kunemaruka 25 4 10 2 9 X
1.3. | Junamuka 27 6 8 4 9 X
1.4. | 3aKOHBI COXpaHEHUs 19 6 2 2 9 X
1.5. Konebanus u BOJHBI 21 6 4 2 9 X
Lé. DIIEMEHTHI CTaTI:ICTI/I‘IeCKOI‘/'I 23 6 6 ’ 9 X
U MOJICKYJISIpHON (DU3UKH
1.7. DJIEMEHTHI TEPMOJIUHAMUKHU 19 6 2 2 9 X
Pazgen 2. DneKTpudecTBO M MAarHETH3M
2.1. | DnekTpocTaTuka 18 4 4 2 8 X
ITocTOSTHHEIN TOK, X
2.2. | >neKTpUYECKHE LENU U 20 4 4 4 8
MaTepHuabl
3. [TocTostTHHOE MarHUTHOE 18 4 4 ’ 3 X
noJie
24, DJIEKTPOMAarHUTHHIC 30 6 ) 4 3 X
KoJ1Ie0aHUs U BOJHBI
Paznen 3. Onruka u atomHast pusmka
31 I'eomerpuueckas u 2 4 ’ ’ 14 X
BOJIHOBAs! ONTHKA
3.2. | KBanToBas ontuka 20 4 2 2 12
DJIeMEHTHI KBaHTOBOM X
3.3. | MEXaHUKHU U aTOMHOU 24 4 2 4 14
bu3uKu
34, |/\TOMHOE A1pO 1 22 4 2 2 14 X
AJIEMEHTapHbIC YaCTHUIBI
35 CoBpemMeHHas pu3IecKas 6 ) i i 4 X
KapTUHA MHUpa
KonTtposb X X X X X 54
OO61ast TpyA0EeMKOCTh 360 72 54 36 144 54

4. CTpyKTypa u cojepxkaHue TUCUMUIINHBI

4.1. ConepxaHue IMCUMILTAHBI

Pazgen 1. Mexannka, MoJieKyJsIpHas PU3UKA U TEPMOAMHAMHKA

Beenenune

[Ipeamer du3uku. Meton mo3HaHus B (pu3uke. DKCHEPUMEHTHI U TEOpUH. PoJIb MaTeMaTHKH.
@usnueckue 3akoHbl. [lonstue dakxra B ¢uszuke. Moaenu. I[lpsmbie u oOpaTHbIe 3aaudl (UBHKH.
Pa3mepHocTu (hu3nuecKkux BEIUYUH.




Kunemaruka

JIBmxeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpanctBo u Bpemsa. CrocoOsl
OMMCAaHUsl COCTOSHMS Tejla W cucTeMbl Tell. CHCTeMbl OTCHYeTa M KOOpAUHAT. POJIb M NMPUHIMUIIBI
BbIOOpa cucteM koopauHat. CreneHu cBoOObI, MHBApUAHTHBIE CBOIMCTBA YKCIa CTENEHEW CBOOOJBI.
TpexmepHOe 1 MHOTOMEPHOE MPOCTPAaHCTBA. MarepuranbHas TOYKa U paCpOCTPaHEHUE 3TOW MOJEIU
Ha MHOTOMEpHBIH ciydail. TpaeKTOpus U MUpOBasi JIMHUSA, UX cBOiicTBa. CKOPOCTh U YCKOPEHUE KakK
npou3BoaHbie. [locTynmaTenbHoe W BpamateslbHOE JBH)KEHHMS KAaK OCHOBHBIE BHUIbI JIBH)KCHHM.
VYTI10BBIE CKOPOCTH U YCKOPEHHE, HOPMAJIbHOE U TAHI'€HIIMAIbHOE YCKOpEeHU. CKOPOCTh U YCKOPEHHE
B MHOTOMEpPHOM NpPOCTpaHCTBE. MHEpLIHATbHBIE CUCTEMBI U PABHONPABHOCTH MTOKOS 1 PABHOMEPHOTO
npsiMoJIMHEHOTO nBMKeHus. [locTynar o MOCTOSIHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIOB BPEMEHU U JJIMHBI MIPU OOJIBIIUX CKOPOCTSAX OTHOCHUTENBHBIX IBHKEHUI HMHEPIUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPEIATHBUCTCKOE CIIOXKEHUE CKOpocTed. MHTepBanm Mexay
COOBITUSIMU U €T0 UHBAPUAHTHOCTb.

JInnamuka

Cuna u macca, cynepno3uius cuil. [lepBoiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJib Ha4yalbHBIX YCJIOBUM, NPUHLMII JeTepMHUHU3MA. [IpuMmepbl pelieHuss ypaBHEHHUH JIBUYKEHUS.
JIBrKeHre Ten B IOJIE CHJI TATOTEHUS, SBJICHUE HEBECOMOCTH B CIIyTHHKaX. /[MHaMMKa ciemsimmx
cucrteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa JJII MEXAaHUYECKOM CUCTEMBI, TPETUH 3aKOH
Herorona. B3aumonetictBue Ten uepe3 mose. O6mas ¢hopMyIupoBKa 3aKOHA COXPAaHEHUsI UMITYJIbCA.
Kunernueckas sHeprust MaTepHaJbHON TOYKH, CBS3b €€ ¢ KOMIIOHEHTAaMH BEKTOpa uMmyibca. Pabora
U MOTeHLMaIbHas »Heprus. Pabora nepeMenienusi MaTepuaibHOW TOUYKH MO KPUBOJIMHEHMHOMY ITYTH.
[loTeHuManpHbBle CHIIBI, BBEIEHUE TOHATHA NOTEHLHUANa Ul  B3aUMOJCHCTBYIOIIMX  TEJl.
[TorenunanpHas QyHKIMS, MOTEHIUAIbHAS MOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI M MOTEHIIMAIBHOM
¢ynkuuu. [loTeHnuanpHas sMa U yCJIOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXKHOCTh paBHOBECHS
CUCTEMBl B3aMMOJICHCTBYIOIIMX CTATUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHimmn
IUTOTHEWIIe YNMaKoBKU U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpucTayuioB. KoHdopmarmoHHbIi
aHanu3 MoJeKyld. MoMeHT cuibl. JIlMHaMuKa BpalleHWs TOYKM W Tejla BOKPYT IOCTOSHHOW OCH,
MIOHATHE O MOMEHTE MHEPLMM MaTepUaibHOW TOUKHM U Teja. YpaBHEHME JIBUKEHUS BPAIIAIOIIErocs
BOKPYT HEMOABUKHOW OCH Tena. MOMEHT UMITYJIbCa, CBSI3b €r0 KOMIIOHEHT C KWHETUYECKON AHEpruei
BpalleHus. VM3MeHeHne MOMEHTa MHEPLMH Tela MpH MEPEHOCe OCH BpaulleHHs. [J1aBHbIE MOMEHTBI
WHEpPLUUU U YCTOMYMBOCThH BpAIECHMS TeJl. 3AKOH COXPAHEHHS MOMEHTA MMIIYJbCa Tela U CHCTEMBbI
ten. OcoOEHHOCTH KOHCTPYKLIMH BepToieToB. ['Mpockombsl M HMX mnpuMeHeHue. LleHTp Macc u
YpaBHEHUE €ro JBWKEHHUA. PazieneHue nocrynarenbHbIX U BPAIATEIbHbIX JIBH>KEHHUI TBEPAOTO TENA.
ITapa cun. Cucrema ypaBHEHMH NIl ABM)KEHHS TBEPAOrO TEjla U €ro KMHETHUYECKas SHEPrus. 3aKoH
COXpPAHEHHUs SHEPIMU U €ro CBS3b C PABHOMEPHOCTBKO TEUYEHUs BPEMEHH. J[BM)KEHHE CUCTEM CO
MHOTHMH CTeneHsIMU cBoOoabl. dynkuus Jlarpanxka u ypaBHeHus Jlarpamxka. [IpyHInn HaMMeHbIIEro
IEUCTBUSL.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunnun oTHOcHUTENbHOCTH B (u3uke. PenstuBucrckuit ummynbc. [IpeoOpa3oBanue sHEpruu-
nMIrynbca. Macca U ee CBA3b € BHEpruer Mmokos. Macca CI0KHOU CUCTEMBI U €€ CBS3b C DHEprueu
B3auMoOJIeHCcTBUsA 4YacTel. HeammutuBHocTh Macchl. JlepexkT maccel m sHepreruka. KuHeTmueckas
SHEpPrusi B PEIATHBUCTCKOM MEXaHUKE. YPaBHEHHE JBWKCHHUS MATEPUAIBHOM TOYKH B
PENATUBUCTCKON MEXaHHWKe. J[BMKEHHWE MaTepuaibHOW TOYKHM TOJ JACHCTBHEM IOCTOSHHOW CHIIBI.
CkopocTh cBeTa Kak IIpeleibHas CKOpocTb. YacTuipl ¢ HyJaeBoll Maccoil mnoxos. IlpunHnmn
SKBUBAJECHTHOCTH U TEOPHS IPOUCXO0KICHUSI CUIT BCEMUPHOT'O TATOTECHHUS.

Kone6anus n BoIHbBI

Konebanusi kak dYacTHBIA Ciydail NIBWDKCHHS, YCJIOBHUSI TOSBICHUS KOJeOaHWil. YpaBHEHHE
IBIDKEHUS TPYKUHHOIO MasTHUKA UM €ro pemeHue. [‘apMoHudeckoe KoiebaHWe U €ro
XapaKTepUCTUKHU. YpaBHEHHUE JBIKEHUS (PU3NYECKOTO MAsATHHUKA U €ro pelieHue, MaTeMaTHYeCKHi
MasiTHUK. DHEpPrus rapMOHHYECKHX KosieOaHuil. BrIHYKIeHHbIe KoJeOaHUS U SBJICHHUE PE30HAHCA.
Pe3onanc kak nposiBienue Oudypxanuu. ABrokonedanus. [Ipumepsl MposBiIeHHS PE30HAHCHBIX U
aBTOKOJICOATENbHBIX SBJICHUH B KHUBBIX OPraHM3Max M TEXHUKe. Pe3oHaHCHas mepeaaya SHEPruu B

7



CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJHBI, TIOMEPEUHbIC W MPOJOJIBHBIE BOJHBI, (DPOHT BOJHBI, TUIOCKHE U chepudeckue
BOJIHBI. AHAJIIMTHYECKAs 3aMKuCh Oeryiei BoiaHbI. BomHOBOe ypaBHeHue. [lepenoc aHeprun Oerymei
BoytHOU. CroxeHue konebanuii u BoiH. KorepeHTHbIe MCTOYHUKH BONH. MHTepdepeHIus BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. Y CJIOBHS MOSBIECHUS MaKCUMyMOB U MUHUMYMOB. ClOKEHHE
KpyroBeix u chepuueckux BoiH. [locTpoenue (ppoHTa BONHBI MO mMpuHIUNY | 1oiireHca, moBeAcHHE
(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoyH. [Ipuamun depma. Beisog
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPAaHULIEC ABYX cpel Ha ocHoBe npuHuuna Gepma. [Ipunnun depma kax
YaCcTHBIN cllydail 0o0Iero mpuHIWIAa MUHUMakca. [losiBieHHne OTpa)XeHHBIX BOJH B HEOJIHOPOAHBIX
cpenax, CIOKEHHE BCTPEUHBIX BOJH U 00pa3oBaHHME CTOSYMX BOINH. [lepexoqHoe cocTosHUE U BpeMs
penakcauuu. CBs3b IJIUH CTOSYMX BOJIH C pasMepamMu Cpebl, TUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBanue. YnpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PM3UKH

MHUKpPOCKOIIMYECKHE W MAKPOCKOIUYECKUE sIBICHUA. MaeanbHbld ra3 Kak CTaTUCTUYECKas
cucTeMa MHOTMX yactuil. [/laBineHue, o0beM U TeMIeparypa raza Kak 0000IIEHHBIE XapaKTepUCTUKU
cocTosiHUS ra3a. PaBHOBECHbIE W HEpPaBHOBECHBIC COCTOSIHHS Tra3a. OOpaTtuMble U HEOOpaTUMBIC
npoueccel. lnarpamma paaBiieHHEe-00beM. OKCIIEPUMEHTAJIbHBIE Ta30Bbl€ 3aKOHBI, 00OOIEHHBIH
ra3oBbIil 3aKOH (ypaBHEHHUE COCTOSIHUS UJI€aTIbHOr0 ras3a). BeIBoJ ypaBHEHUS! COCTOSIHUS MJ1€aIbHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeICTaBIeHUNA. PU3NUECKUI CMBICI MOHATHS TEPMOAUHAMUYECKON
TeMreparypel. PacmpeneneHue sSHepruud MO CTemeHsM CcBOOOAbl. Pacmpenenenuss MaxkcBemna u
Bbonsiimana, Gapomerpuueckas ¢gopmyna. HepaBHoBecHbIe mporiecchl. Juddysusa, muddy3us depes
MEMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE M €ro pojb B JKU3HEIACATEIILHOCTH pPAaCTECHUH.
Termnonepenaua. Buyrpennee tpenue. BoipakeHne HepaBHOBECHBIX MPOIECCOB uepe3 0000IIeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHue B3auMHoctu OHcarepa. PeanbHble ras3sl, ypaBHeHue Ban-
nep-Baanbca, kpuTudeckas TOYKa, pEATbHbIE W30TEPMBI, CXKWKEHHE ra3oB. @DnykTyanuu u
camoopraHu3zais mnpu (GpazoBoM Mepexojie ra3->KUIKOCTh. JKUAKOCTH, MIOBEPXHOCTHOE HATSHKEHHE B
KUIKOCTAX, OXJAXKICHHE >KUAKOCTH IpPU HUCIAPEHUHU, TEPMOPETYyJsLHs PACTEHUM W KUBOTHBIX.
CmaumBaromye 1 HecMavYnBaronue Kuakoctu. Kanumspasie sienus, popmya Jlamnaca.

DJIeMEeHTbI TEPMOAMHAMHUKHU

[lepBoe Hayamo TepMOJMHAMUKH, HU30IMPOIECCH, aArabaTUUYECKHUI MPOIecC, OXIKICHUE Ta3oB
npu aanabaTHYecKOM pPacUIMPEHUU U TOJydeHHe HU3KUX TemmepaTyp. YpasHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopust TEINIOEMKOCTEN, MPUUMHBI OTKJIOHEHUS PEAbHBIX TEIUIOEMKOCTEH Kak
(GyHKIIUU TeMIiepaTyphbl OT pe3ylibTaToOB Kilaccuyeckoil Teopun. Pabota uaeanbHOro raza B pa3inMyuHbIX
nporeccax. ObpaTuMbie U HEOOpAaTUMBIEC ITUKIIBL. TerioBsie MalIMHBI U UK KapHO, BTOpoe Havaso
TepMoAMHAMUKH. KoMIpecCHOHHbIE XOJIOAWIBHHKMA W TEIUIOBBIE HACOCBl. OJHTPONUs  Kak
TepMoauHamMuueckuii noreHuuan. dopmyna nns SHTponuu wuaeanbHOro rasa. Teopema KapHo u
0000IIeHNEe TOHATHUS DSHTPONUU KaK TEPMOJUHAMHUYECKOro MoTeHIana. CBsS3b DSHTPONUU C
MHUKPOCOCTOSIHUSIMU UJ€aIbHOTO raza. CTaTUCTHUECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHUS U CTENEHb
BBIpOXKIeHUsT cucTeMbl. @opmyna bonbsiMana. DuTpormst u uHbopManus. Bo3pacranue sHTponuu
pu HEOOpaTHUMBIX MpoIleccaX Ha NpPHUMEpPE BBIPABHUBAHUS TEMIIEPATYphl JABYX HAXOMASAIIUXCS B
KOHTAKTE HarpeThIX TEJ M IPU BBIPABHUBAHMM JABJICHHUHI B JIBYX 4acTAX cocyna ¢ rasom. llepsoe u
BTOpOE Hauajga TEPMOJUHAMUKHU, W KUBBIE OpraHu3Mbl. [loHITHE O TepMOIWHAMUKE HEOOpaTHMBIX
MPOLIECCOB M OTKPBITBIX CHCTEM. OHTPOINHS B CHCTEME OpPraHu3M - OKpyKarollas cpena.
IIpou3BOACTBO SHTPONIUU B HEPABHOBECHOM cpene U TeopeMa [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO U MArHETU3M

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS

[lonsaTHe O mOJAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJIEH:
HaIpPsSKEHHOCTh, MOTOK, LUPKYJSIUS, CUJIOBBIC JIMHUM BEKTOpHOro mojs. Cyneprno3ulus MOJIeH,
3aps/ibl, 3aKOH COXPAaHEHUs 3aps/i0B.

B3anmoneicTBre HEMOABUKHBIX U ABUKYIIUXCS 3apsa0B, OU3HYECKUN CMBICI MATHUTHOTO ITOJIA.
[Tone Toueunoro 3apsana (3akoH Kymona) u cucremsl 3apsaoB. Ilone aumossi. DIeKTpOCTaTHYECKOE
MoJie MOJIGKYJbl M XMMHUYecKue peaknuu. WHTerpanpHas ¢opma 3akoHa Kynona, teopema ['aycca
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(mepBoe ypaBHeHue MakcBeia). BeiBom GhopMys ajis HaApsSKEHHOCTH AJEKTPOCTATHYECKUX TTOJCH
3apsDKEHHOTO  MPSIMOTO  MPOBOJA, IJIOCKOCTH, KOHAEHcaTopa. Pabora mepememieHust 3apsaa B
JNEKTPOCTATUYECKOM  IIOJIe, IOHATHE MoTeHuuana. Bropoe ypaBHeHne MakcBemna i
AJIEKTPOCTATUKA B HWHTETPalIbHON (hopMme. DIEeKTpHuUecKass €MKOCTb OIHOTO IMPOBOJHUKA U JIBYX
IIPOBOJIHUKOB, KOHAEHCATOPHI, paboTa MO 3apsjKe KOHAEHCATOPOB. DHEPIUs 3JIEKTPOCTATUYECKOTIO
noyid. V3MeHeHHne HanpsKEHHOCTH — AJIEKTPUYECKOTO IOl NpPU  BBEIEHUM  JAMDJIEKTPHKA,
MOJIAPU3YEMOCTh AMDJICKTPHUKA, IUAIEKTPUYECKass NMPOHULACMOCTh. M3MEHEHHE IUANEKTPUYECKOU
MPOHHUIIAEMOCTH MPH XMMUYECKUX PEAaKIHMIX M UCIOJIb30BaHUE 3TOro 3ddekra. DnexTpuyeckoe moie
B NpoBOAHUKAX. [IoHATHE O TOKE NMPOBOJUMOCTH, BEKTOp TOKAa M CHia TOKa, AuddepeHnnanbHas
¢dopma 3akona Oma. IlepBoe mpaBuino Kupxroda. [IpuumHa MOSBICHUS SIIEKTPHUUECKOTO TOKA B
IIPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHUX IEKTPUUYECKUX CHJI. BbiBox 3akoHa Oma aiis
Bcel nenu. Bropoe npasuino Kupxroda. MarautHoe mosie mpsiMoro Toka, 00bICHEHUE €0 MOSBICHUS
Ha OCHOBAHMM DEITUBUCTCKUX IpeacTaBicHUU. IHTerpampHele ypaBHeHuss Makcsemna i
IIOCTOSIHHBIX MAarHUTHBIX ToJei. IIpuMepsl BBIYMCIEHUS HAIPSHKEHHOCTEM MarHUTOCTATUYECKUX
nosnei. 3akon buo-CaBapa-Jlamiaca. BzaumonerictBue nosnei u 3apsaoB (TokoB). @opmyna Jlopenua
JUIsL CUJIBI, EHMCTBYIOIIEH Ha 3apsA]l CO CTOPOHBI IEKTPUYECKOTO M MArHUTHOro moje. IlpuHiun
JNCUCTBUSL MAacc-CIEKTPOMETPOB M WX IPUMEHEHHMs B XUMUU. MHIyKIMOHHBIE SBICHMS,
TpaHchopMaTopbl, (QHU3MUECKUE TNPUHIMIBI UX JAeHCTBUS. OkcTtpatoku. Ilonmnas cuctema
MHTETpalbHBIX ypaBHEHM MakcBemna. CMbICT YIEHOB CHUCTEMbl ypaBHeHUM Makcseia,
OIMCHIBAIOUINX SIBICHUSA, CBS3aHHBIE C M3MEHEHMSMH AJIEKTPUYECKMX M MarHUTHBIX BEIMYHMH BO
BpeMEHH. B3auMOCBSA3b 3JIEKTPUYECKAX U MATHUTHBIX MIEPEMEHHBIX I10JIEH, 2JIEKTPOMarHUTHOE T10JIE U
nznyuenue. Ilonga aBwkymmxcs 3apsnoB. M3iydeHue 537I€KTPOMAarHUTHOIO IO HEPAaBHOMEPHO
IBUKYIIUMCS 3apsanoM. «[lapagokc» aToma.

Pa3nes 3. OnTuka u aroMHast pusnka

DJIEKTPOMATHMUTHOE U3JIy4eHHe H ONTHKA

CB00o0/IHOE BIIEKTPOMArHUTHOE I0JIE U €ro CYIIECTBOBAHWE B BUIE AJIEKTPOMArHUTHON BOJIHBI.
ITonepe4HOCTh INMEKTPOMArHUTHLIX BOJMH. CKOPOCTH PAaclpOCTPaHEHMs DJIEKTPOMATHUTHBIX BOJIH H
criocoObl ee u3mepenus. lllkana sanekTpoMarHuTHBIX BOJIH. CriocoObl reHepaluy ¥ UCIOb30BaHUE B
HayKe ¥ TEXHUKE BOJIH Pa3JINYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMble BOJHOBOM Teopueil ceera. MHTepdepeHtys cBera, YCIOBUS MOSBICHUS
CTaTU4ECKON HHTEepQEpEeHIIMOHHON KapTHHBI, HMHTEp(EpeHLUss Npu pas3feiaeHun (poHTa BOJIHBHI,
MIPOCBETIICHUE ONTUKU, UHTEp(EepOMEeTprl U MX HcHosb3oBaHue. Dypbe-ciekrpoMeTpbl. [lonarue o
ronorpapuu. Jdudpakuus, nuppakuus Ha mend. DOoKycHpoOBKa 3JIEKTPOMArHUTHBIX BOJH M CBS3b
pasmepa IUPAKIMOHHOTO TMATHA C pa3MepaMu  peduiekTopoB. OCOOEHHOCTH —OpraHU3aLNH
PaINOIOKAIIMOHHON CITYKOBbI. YCIIOBUS TIepexoJia OT BOJIHOBOW ONTHKHA K T€OMETPUUYECKON. 30HBI
@penensi, 30HHas 1acTuHKa Openens Kak GOKycupyromuid seMeHT. JJudpakinonHas pemerka KaK
IUCIIEPTUpPYIOIasl CUCTeMa. AHalM3 COCTaBa CBeTa IO JJIMHaM BOJIH. PeHTreHoBckas nudpaxuus,
noHaTue 00 oOpaTHBIX AU(PAKIIMOHHBIX 33a7auaX, PEeHTTEHOCTPYKTYPHBII aHAU3 M €ro 0COOCHHOCTH
MPUMEHUTETIFHO K OuosornmueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JHK u PHK.
JndpakiimoHHBIN Tpeaes pa3penaroneil criocOOHOCTH ONTUYECKUX MPHOOPOB.

CBeT U BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ieieHUE YHEPIUU Ha rpaHulle paszaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOCHCTBUS CBETa W BemiecTBa. [lucrepcus, Kiaccuyeckoe 00bsICHEHHE
3aBUCUMOCTH KO3((UIMEHTa NPETOMIICHUs CBeTa OT JUIMHBI BOJIHBI IAJAlOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4enpesoMIIEHNUs, NOJISIpU3aliis CBeTa KpucTauiaMy. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapOMETpHs, HWCIIONb30BAHUE SIBICHUS BpALICHMWS IUIOCKOCTH MOJSApHU3ALMM B
MOJIEKyJIsIpHOM Ononorun. @otoaddext u kBaHTOBas Mpupoja cBera. Kpyr sBineHui, 00bsICHUMBIX €
KBAaHTOBOM TOYKM 3PEHHUSA, MUKPOCKOIHMYECKOE M MaKPOCKOIIMYECKOE B ONTHKE. J[BOMCTBEHHOCTH
IPUPOJBl CBETA. 3aKOHBI TOIJIOIIEHHUS CBETa, IMOHATHE O HeNuHEHHbIX 3¢¢ekrax. OCHOBHBIC
JIEMEHTHI KOHCTPYKLHUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTh OCBELIEHHOCTH
OT BU/Ia OCBETUTEIIEH.



DJIeMEHTBI YYCHHUS 0 CTPOCHUM BelecTBa

OcoOeHHOCTH TOBEJCHHUSI MUKPOYACTHIl. [IpUHIMOBI ONMUCAHUS TOBEACHUS MHKPOYACTHII,
BOJTHOBas (DYHKIIMS, COOTHOIICHHE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynater bopa.
VpaBuenue lllpenunrepa (BpeMeHHOE M CTAI[MOHApHOE), (U3NYECKUNA CMBICT BXOJSIIUX B HErO
wieHoB. Pemenne cranmoHapHoro ypaBHeHus IllpeauHrepa mjig 4acTUMIBl B OJHOMEPHOM
MOTEHIMATBHOM SIIIMKE M YacCTUIbI HAa OKPYKHOCTU. YCIIOBUS TOSIBJIICHUS KBAaHTOBBIX SIBIICHUM.
Bnusinue macchl W oOsacTu JIOKanM3aluu yacTull. J[BymMepHas NOTeHUHUaldbHas sMa, BBIPOXKIACHHE
KBaHTOBBIX COCTOSIHUH M CHATHE BBIpOXKIeHUs. [loTeHIInanbHas ssMa KOHEYHON TTTyOUHBI U BIMSHUE €€
rIyOMHBI M IIMPUHBI HAa YPOBHM DSHEPIUM 4YacTULIBl. BO3MOXXHOCTH JIOKanM3allMM YacTHUIbl B
npoctpancTBe. TyHHenbHBIH 3(dexT. 3amonHeHne ypoBHeH u npuHuun llaynu, momHas s>Heprus
COBOKYITHOCTH 3JIEKTPOHOB B KBAaHTOBOW CHCTEME. YPOBHU JHEPIHHM B aTrOMe€ BOJOPOJAA, MEPEXOJIbl
MeXIy ypoBHSIMH. WHIMBHAYalbHOCTH CIEKTPOB aTOMOB M 3MHCCHOHHBIA CHEKTPAIbHBIM aHaIu3.
Mertannnueckass MOZAEIb MOJIEKYJIbl U OOBSICHEHHE KOppPENSLUU I[BETHOCTH BemiecTBa U 3¢ dekra
COMPSDKEHUS] XUMUUYECKHUX CBsI3el B Mosiekysax. HopmanbHas U MHBEpCHasl 3aCEEHHOCTh KBAaHTOBBIX
cocrosiauii. [lormomienne, CioHTaHHOE W BBIHYXKJEHHOE H3nydeHus. Koaddummentsl DWHIITEHHA.
®opmyina I[lnanka. ¥YcuneHnue cBeta Ipu IPOX0XKICHUH Yepe3 HHBEPCHO 3acelieHHYI0 cpeny. llonsaTue
0 Jlazepax.

dusznyeckas IpUPOJa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rubpuanzanysi, OObSCHEHHE MPUYUH TOSIBICHUS MPOCTPAHCTBEHHBIX (opMm Monekyin. [IpuHnun
MaKCHMaJbHOTO MEepPEeKphIBaHUs. BHyTpeHHEee BpallleHUe B MOJIEKYJaX U €ro pojib B OMOXUMUYECKUX
peakuusax. J[BH>keHHe 4acTHIl B MHOTOATOMHBIX MOJIEKYJIAX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIHH.
CumMMeTpusi MOJIEKYT | MOSIBIICHUE MPABUI 0TOOPA.

DOTOXMMUYECKHE PEAKIMM M OCOOCHHOCTH TOTEHUIHUANbHBIX TMOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMI B MoJjekyiax. Pacmaa monekyn npu ¢GpoToBO30YKACHUSX.
dusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT »Hepruu npu (orocuHTeze. 30HHAS CTPYKTypa
ANIEKTPOHHBIX COCTOSIHUI KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3allOJIHEHHBbIE 30HBI. YpoBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUANEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B MOIYIMPOBOAHUKAX.

CucremaTka 3J€MEHTAapHBIX YaCTUL. 3aKOHBI B3aUMOIPEBPAILLICHUN YaCTHUII, SIACPHbIE PEaKLIUH,
nedext maccol. CTpoeHue sijaep, AaepHbIe CUJIbl, YCTOWYMBbBIE U HEYCTOWYUBBIC SApa, €CTECTBEHHAs U
HCKYCCTBEHHAs PaANOAKTUBHOCTb. 3aKoHBI PaaNOaKTUBHOTO pacnaza. [IpuHnums!
paaMoaKTUBALIMOHHOTO aHanu3a. «MeueHble» atoMbl B Ouosoruu. [lyTu wucmonb3oBaHUs AOEpHOM
SHEPTrUH.

3aKOHOMEPHOCTH pa3BUTHS

[Tonatue o0 »HBomonM B (U3UKE, OWOJIOTMM M JAPYrHX Haykax. I[IpOTHBOMOIOXHOCTDH
HaIlpaBJIEHHOCTEN 3TUX BOJIFOLIMOHHBIX ITpoleccoB. [1yTu npeososieHust pOTUBOPEUHS.

Bpewms B kinaccuueckom Mupe. Poib nepruoauueckux U HENEpUOJUUYECKUX IPUPOAHBIX IPOLIECCOB
B (OpMUPOBAaHMM TOHATHS BpeMeHH. VIHBapHaHTHOCTh MpOCTEUINX (U3UUYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHHU. HepaBHOBECHBIE IPOLIECCHI B CJIOKHBIX CHCTEMAaX U IOSIBIIEHUE
cTpensl BpemeHH. Poib ciyuyaiiHbix (hakTopoB B (DOpMHpOBaHUHM CTpenbl BpeMeHU. DiyKTyaluw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEeMaxXx M IepepacTaHue (QIIyKTyallnd B
Makpockonunueckuit a¢pdekt. Ponb 6udypkamnuii. [ToBegeHne 3HTPONUN B OTKPHITHIX CHCTEMaX.

JlONOJTHUTEJIBLHOCTD, COOTBETCTBHE, NPOTrHO3. OOIIHOCTH (PYHAAMEHTAJIBHBIX BHIBOJI0B

puzuxn

[MpuHIMI JOMONHUTENBHOCTH U €ro BceoOmHOocTh. lcmonp3oBaHue Mojeneil sBIEHUN W
00BEKTOB B TpOIECCEe MO3HAHUS KaK CIEACTBHE MPUHIMNA NONOIHUTEeNbHOCTU. OOpaTHBIE 3a1aud,
CyOBEKTUBHBIN (akTop mpu ux pemeHuu. OrpaHUYCHHOCTh MPHHIIAIA JTOKA3aTEIHHOCTH B HayKe.
[Ipunnun cooTBeTcTBUsI, HabOMOmaeMble W HeHaOMomaeMble BeMWYUHBI B (pusuke. TpeOoBaHus K
dbopMupoBanu0 (pu3MUecKHX Teopwil. PacmmpeHHoe TIOHMMaHWE TMPUHIUINA JETCPMUHU3MA.
CiyyaliHO€ M 3aKOHOMEPHOE B MPUPOJE M MPEenesbl MPUMEHUMOCTH HAy4YHOTro MporHo3a. Hayunsiit
IPOTHO3 B Hayke 00 obmiectBe. Pusnka u kubepHeruka. Cresiue CUCTEMBI U yIIpaBJIeHHE.
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4.2. Coaepxanue JeKIUl

/o

ConeprkaHue JEKINU

Koi-Bo
4acoB

DBONIOIUS U COBpEeMEHHbIe Mojenu (usuveckor kapTuHbl Mupa. CoBpeMeHHas
¢bu3MKa Kak KyJbTypa HaONIOACHUH, MOJEIUPOBAHUS, HKCIEPUMEHTAIBLHOTO
HCCIIEIOBAHUS U KOJMYECTBEHHOTO NPOTHO3UPOBAHUS SABJIEHUNA NpUpoAbl. Poib
(U3UKH B pPa3BUTHU TEXHUKHU M arpoOMpPOMBIIIICHHOTO MPpou3BoACTBA. KnHemarnka
MaTepUAIbHOMN TOYKH. KoopaunaThsiii METOJI ONMCaHus JIBIKECHUH.
Kunematnueckoe  ypaBHEHHE  JBWKEHMSI W ONpEACNSIEMblEe [0  HEMY
KUHEMATUYECKUE XAPAKTEPUCTHUKH.

Bekropuplii cmoco0 omucaHus IBMXKCHHH. BeKTOpbl TepeMemieHus, CKOPOCTH,
YCKOpPEHUs. YTJIOBBIE XapaKTEPUCTUKU JIBUKEHHUS IO OKPYKHOCTH. OJIEMEHTBI
PENATUBUCTCKON MeXaHWKH. [locTynarel crneruaibHOW TEOPUH OTHOCHTEIHHOCTH.
[IpeoOpazoBanus Jlopenmna. Crnoxenue ckopocteidl. OTHOCHUTENHHOCTh JIUHBI
OTPE3KOB U JJINTEIBHOCTH BPEMEHHBIX MHTEPBAJIOB.

JIlnHamuka MaTepualbHOM TOYKM M MOCTYIATEIBHOTO ABHUKEHHUS TBEPIAOTO TENa.
[Ipunmun  oTHOcuTenbHOCTH. 3akoHbl HbroToHa. Bunbl cuin.  [uHamuka
BpalaTelbHOTO ABMKEHUSI. MOMEHT cuiibl. MOMEHT MHEpIMH. 3aKOHBI COXPAaHEHUS
MMIYJIbCa 1 MOMEHTA UMITYJIbCA.

I/IHepHI/IaHBHBIG U HCUHCPUUAIBHBIC CHCTCMbI orcuéra. CHIIBI HUHCPLOUH TIpU
Pa3JIMYHBIX BUAAX OBUXCHUSA

Pabora, MomHoCcTh U sHeprus. MexaHuueckas paboTa M MOUIHOCTh MpH
MIOCTYIATEIbHOM M BpalllaTeIbHOM JBMKeHUsAX. KuHeTndeckas sHeprus u Teopema
0 KUHETUYECKON YHEPTHUU.

KoHcepBaTuBHbBIE CHJIBI M NOTEHIMadbHAs 3Heprus. IlpuMepbl NmoTeHIMATBHBIX
1oJiel. 3aKOH COXPAaHEHUsI PHEPTMH B MEXAHUKE.

Mexannueckue koseOanus. Knnemartnka rapMoHuudeckux kosieOanuii. CroxxeHue
KojeOaHuil. AKyCTUYECKUE PE30HATOPBI.

Jlunamuka  rapMoHWYecknx — koneOanmit. JuddepennmanbHoe  ypaBHEHUE
KoJieOaHui. 3aTyxarolye U BhIHYKJIEHHBIE KojeOaHuss. MexaHn4eCKuil pe30HaHC.
MasiTHUKH.

Mexannyeckue BOJIHBI. BomHOBoe ypaBHeHue. Buawsr BomH. HHTepdepenuus,
T pakIys ¥ qucnepcus BoJH. BoHbl 1 nHOpManus.

10.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONM Teopuu. HMpaeanbHbI ras.
OcnoBHoe ypaBHeHne MKT u ypaBHeHHE COCTOSIHUS WEAIBHOTO Tasa.

11.

ArperatHble COCTOSIHHS U (ha30BbIe Mepexoibl. PeanbHbie ra3pl. CKMKEHHUE Ta30B.
Ocobennoctu  xuakoro  coctosiHus.  CrpoeHwe  KpuctamwioB.  JledekTs
KPUCTAIIINYECKOro cTpoeHusl. [IpouHOCTh M MIaCTUYHOCTb.

12.

SBnenuss mepenoca. uddysus, TEIIONPOBOAHOCT U BHYTPEHHEE TpPEHUE.
MonekynapHO-KMHETUYECKask TEOPHUS SIBJICHUM MepeHoca.

13.

OCHOBBI TEpMOAMHAMUKY. BHYTpEHHSISI 3HEPTUA U NIEPBOE HAYAJI0 TEPMOIUHAMUKHU.
Paborta m TemmoéMKoOCTh Ta3a MpHU PA3TMYHBIX Iporeccax. BrTopoil 3akoH
TepMOI[I/IHaMI/IKI/I. TGHJIOBI:IQ JOABUTATCIIN U XOJIOAWJIBHBIC MAIIIMHBI. KHI[ TCITIJIOBBIX
JIBUTATEJIEN U CTATUCTUYECKUIN CMBICI BTOPOTO 3aKOHA TePMOJIWHAMUKH. [loHATHE
sHTponuu. TpeTuil 3aKOH TePMOTUHAMUKH. DJIEMEHTHl OMO3HEPTETHKH.

14.

DJNeKTpuyeckui 3apsa. B3anmopeicTBue 3apsAioB. DJIEKTPOCTATUYECKOE TOJIE.
Bekrop HanpsbkéHHocTu. Pacu€r anexrpocratudeckux mosed.  Ilorenumman
aNeKTpocTaTuyeckoro  mons. PaGora mo  mepeMenieHUI0  3apsjoB B
ANEKTPOCTATUYECKOM  TIOJIE. [lotenuman W rpagueHT  NOTEHLMAJA.
OKBHIOTEHIINAJIbHBIE TOBEPXHOCTH.
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15.

BemecrBo B onekrpuueckoM 1mose. [lonspHele W HENOJSPHBIE MOJIEKYJIBL.
[Tonspuzanus JIURJIEKTPUKOB. Bexrop CMEIICHHUS. [IpoBoaHMKH B
AJIEKTPOCTATUUECKOM I0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB. KOHIeHCaTOPBI.

16.

[TocTtosHHBIN AneKTpUUecKUi TOK. 3akoH Oma. DiekTpoaBuxyias cuia. [IpaBuia
Kupxroga u pacuérsl 37eKTpUUYECKUX LIeTIe.

17.

Knaccuueckass Teopus »iekTponpoBoaHOCTH. BpiBox 3akona Owma. Ilpuponma
CBCPXIPOBOJAUMOCTH. Hocurenu TOka B PA3IMYHBIX TPOBOJAHHUKAX. DJ1€MEHTHI
Teopuu aektponpoBoHocTU. [TomynpoBoguuku. [lonynpoBogHUKOBBIE TPUOOPBHIL.

18.

OneMeHTHl (pU3MUECKOW DSIEKTPOHUKH. KOHTakTHBIE SBICHMS B MeTaUIax U
MOJYNPOBOJHUKAX. YCHEXH COBPEMEHHOW MOJYIPOBOAHUKOBONH KOMIBIOTEPHOM
TEeXHUKU. BHoToKM 1 GuonHpopmaTuka.

19.

MaruuTHOE mnojne. B3auMoaencTBue 3JEKTPUYECKUX TOKOB. Pacuérbl MarHUTHBIX
nosiei. 3akon buo-Casapa-Jlannaca.

20.

MarnuTtHble CcBOicTBa BemecTBa. J[ua-, mapa- u deppoMarHeTuku. J[omMeHBI.
@DeppuThl. DNEKTPOMArHUTHBIE CENApATOPhl B ArPOUHKEHEPHUH.

21.

JlelicTBUE MarHUTHOTO IOJI HA 2JIEKTPUYECKUN TOK M JBUXKYIIHMECS 3apsKEHHBIE
yactuipl. Cuiia Amrnepa u cuna Jlopenna. D¢ dext Xona. 1eKTpoIBUTATEINN.

22.

OnexkTpoMarHuTHas WHAyKUMA. 3akoH @Papanes u mnpaBwio JleHna. Mexanusm
Bo3HUKHOBeHUs OJJIC wHnykuuu. ['eneparopel rapmonuyeckor JIJC wu
TpanchopmaTopbl. UHAYKTUBHOCTh MPOBOAHUKOB. DHEPTHsl MAarHUTHOTO TIOJIS.

23.

[Tepemennsbiii anekTpudeckuil Tok. Llenu mepemenHoro Toka. 3akoH Oma 1 ueneu
MEepEMEHHOT0 TOKa. [loJHOE COMpOTUBIEHUE MEPEMEHHOMY TOKY. BekTtopHas
nuarpamma. Pe3oHaHc B 1IeNsX MEpeMEHHOr0 TOKa.

24.

OnexrpomarautHoe nosie. O6o0meHne 3akona @apanes. 3akoH MoJHOro Toka. Tok
CMEILIECHUS. DJICKTPOMAarHWTHbIE BOJHBI. YpaBHeHHs: MakcBemwia. Cucrema
ypaBHeHH MakcBemnna B quddepeHIaabHoi 1 HHTerpaabHoi dopmax. Bekrop
Ywmosa-Iloiintunra. /laBiaeHne cBeTa.

25.

I'apmonmnueckuit  ocrmuiaTop.  CBOOOJHBIE  ANEKTPOMArHUTHBIE — KOJEOaHHMS.
3aTyxaromue U BeIHY)KJICHHBIC KoJieOanus. Pe3oHanc.

26.

I'enepanus, mnepemaya M HOpUEM  BJIEKTPOMArHUTHBIX  BOJIH.  OTKpBITHIN
KosiebatenbHbIi KOHTYp. [IpuHIMn paboTsl paguonepeaaTuuka U paguonpuEéMHHKA.
Mopynauus W JETEKTUPOBAHUE DIEKTPOMAarHUTHBIX BOJH. Panuonokanus u
tenesuacHue. Illkama 3JIEKTPOMAarHUTHBIX BOJIH. Pa3inyHble Quama3oHbl 4acTOT
AJIEKTPOMArHUTHBIX BOJIH, UX XapaKTepPHbIE OCOOCHHOCTH U TEXHHUUECKUE CPECTBA
ux mnomydeHus. lcnosnb3oBaHWE BUANMMBIX yIbTPAaQHUOJETOBBIX U APYTUX
U3JIy4CHUHN B PACTCHUEBOJCTBE U JKUBOTHOBOJICTBE.

27.

DJIEMEHTHI T€OMETPUUECKON ONTUKU. OCHOBBI T€OMETPUUECKON ONTUKU. DOPMYIIbI
@penens. [IpuHuun oOpaTUMOCTH CBETOBBIX Jiyueil. ITpubGopsl reomerpuueckoi
onTUku. @OTOMETpHSI.

28.

OnemeHThl BonHOBOW omrtuku. [lpunmun [roiirenca. MaTepdepeHnus cBera.
KorepeHTHOCT, M ONTUYECKUU XOJ Jydel. YCJIOBUS MakCUMymMa W MHUHHUMYMA.
HuTepdepomerpsl. D1eMeHTHI rojorpaduu.

29.

Hudpakius csera. Ilpunnun [roiirenca-@penens. Judpakuuonnas pemérka.
Cnekrporpadus. Audpaxius peHTTeHOBCKUX JTyYeH.

30.

B3aumMozeicTeue usitydeHus ¢ BemectsoM. llomsapusanus ceera npu OTpaKeHUU U
npenomieHuu. JIBoliHoe iydenpenomsieHne. ONTUYECKHM AaKTHBHBIE BEIIECTBA.
Caxapumetpsl. UckyccTBeHHast aHU30Tponus U €€ ucnoiab3oBanue. HopmanbHas u
aHoMayibHas aucnepcus. TeruioBoe m3mydeHue. AOCOTIOTHO YE€PHOE TENO. 3aKOHBI
Kupxroga, Credana-bonpiimvana u Buna. ®opmyna I[lnanka. Onrtuueckas
MIAPOMETPHSL.

31.

®otorddext. BHemHMi, BHYTpeHHUH W BEHTWIBbHBINH (QoTod(ddekT. YpaBHeHHE
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Onnmreitna. [Ipumenenne potornementoB. Dpdext Komnrona. JlroMuHeCIEHTHOE
m3nydeHue. buomomunecteniysa. @otoduosornueckue mporecchl. MOTOCHHTE3.
TepmonnHamuka u Mexanu3M GotocuHTe3a. brosHepreTuka.

32.

DJIEeMEHTbl ~ KBAaHTOBOM  MeXaHWKH.  KopmycKyJsipHO-BOJHOBOW  JyaJIU3M.
Hudpakius  snekrpoHoB. COOTHOIIGHUS  HEONpenenEéHHOCTeH.  YpaBHEHHE
[Ipenunrepa. AToM BoOAOpoAa. ODHEpPreTUYECKHWe ypoBHU aroma. I[loTeHmman
BO30Yx1eHust 1 nonnzauuu. [locrynarsl bopa. M3nydenue u noriomeHue SHepruu.
BomgoponomnonoOHbie HOHBI.

33.

CTpykTypa CIOXHBIX aTOMOB. ODHEPreTUYECKHE€ YPOBHU B CJIOXKHBIX aTOMaXx.
ITpunnun ITaymu. OnTuyeckue CHEKTpbl M CIEKTPbl PEHTTEHOBCKOTO H3IIyYeHHMS.
Ilepuonnueckas cucrema snemenToB .M. MeHeneesa.

34.

dusnka MOJEKyI. DHEPreTHYECKUEe YPOBHU MoJieKkysn. OOMEHHOE B3auMO/ICHCTBHE.
MornekymsipHble  CeKTphl.  IlpuHImMnm  paboThl  KBAHTOBBIX  TI'€HEPATOPOB.
DJIEKTPOHHBIN MapaMarHUTHBIA pe3oHaHc. [lomumepbl M KUJIKUE KPUCTAJUIBL.
OcHOBHEIE BUJIbI KOJUJICKTUBHU3AllUNU MOJICKYIIL. SIBnenune pPaaOaKTUBHOCTH. BI/I,Z[BI
paZMOaKTUBHOIO pacnajga. 3aKoH paJuoakTUBHOroO pacnaga. CrabuiabHble U
PaaArOaKTUBHBIC H30TOIIbI. HpI/IHHI/IHBI PAAOAKTUBAIIMOHHOT'O aHAJIMN3a. HI[GpHBI@
peakuun. MexaHu3M sAepHbIX peaknui. llenmHas peakuus AeNeHUs  SAEp
«Meuenble» arombl B Orosoruu. [yt Cronb30BaHus SIEPHON YPHEPTHH.

35.

CocraB atomHoro simpa. M3oronbel. MexaHn4eckuii 1 MarHUTHBIA MOMEHTHI SIAEP.
SnepHble CUIBI U DHEPrUs CBA3U sAlpa. SIAEpHBI MAarHUTHBIA PE30HAHC U €rO
WCMOJIb30BaHue. SnepHbie peaknuu. MexaHu3M saepHbIX peakiuid. llenHas
peakuus geneHuss sgep. Vcmomb3oBaHwe aromHoW dHeprum. [IpoGmema
yIpaBisieMol TepMmosiiepHod peaknuu. OHeprus ConHna u 3BE3N. SnepHas
DKOJIOTHSL.

36.

DJeMeHTapHbIC YaCTHIBI. Knaccudukanus 3JIEMEHTAPHBIX YACTHII.
B3aumornpeBpaiaeMocTh AJIEMEHTapHBIX YacTuil. MeToAbpl YCKOPEHHsI YaCTHII.
AHTHYACTHIIBI W AHTHBEIIECTBO. BeIecTBO B 3IKCTPEMAIbHBIX  YCIOBHSX.
CoBpemenHas (pus3uka u arpouHxkeHepus. BemectBo u none. OOBEKThI U IPOIECCHI.
DBOIOIMOHHBIC  MPOIECCHI  NMPEOOpa3oBaHHMsS  MaTephH.  BeliecTBEHHBIE,
SHEPreTHYECKHe, DJJIEKTPOMAarHUTHBIE ¥ HMH(DOPMAIMOHHBIE TPEoOpa3OBaHUs
0mo00BeKTOB. Pa3BuTne arpodusuku, OnoMmexaHuku, OMOGU3UKH, OMOIHEPTETHKH,
O6nonH(pOpPMaTHKH, OMOTEXHOJIOTHH U arpOMH)KEHEPUH.

Hroro

72

4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHH

=
S

HaunmenoBanue 1ab0paToOpHBIX 3aHATUN

Koma-Bo
4acoB

I/IzyquHe MEXAaHHNYCCKOI'O ABMXKCHHS HAa MalllMHE ATBy,I[a

N

OnpeneneHre MOMEHTa HHEpUUHU MasgTHIKA O0epOeka

Omnpenenenre MOMEHTa HHEPIIMHU METOJIOM KPYTHIIbHBIX KoJeOaHui

N3ydenne konebaHuit MAaTEMaTUYECKOTO MAITHUKA U OTIPEICIICHNE YCKOPEHUS
CBOOOIHOTO ITaJCHUSA

M3yuenne rapMOHUYECKHX KOJIEOaHUI ¢ TOMOIIBIO NPY>KUHHOTO MasiTHUKA

M3yueHne 3aTyxalonmx KojaeOaHuil Ipy BHYTPEHHEM TPEHUH

Onpenenenne BI3KOCTH KUAKOCTH 110 MeToay CTokca

Onpenenenue ATUHBI CBOOOAHOTO Mpodera MoIeKyn u kodddunuenra
BHYTPEHHETO TPEHHUS BO3yXa

A e A A -l Bl L e

HccnegoBanue QJICKTPOCTATUYCCKOI'O MOJIA

E- S \C RN \ORE (SN (SN I (SR B \S )} \S]
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10. | M3MepeHne EMKOCTH KOHIEHCATOpa 4
11. | 3mepeHue conpoTUBICHUS MPOBOJHUKOB METOJIOM MOCTa Y UTCTOHA 4
12. | 3yyeHue nienu NoCTOSHHOTO TOKA 2
13. | 3mepeHne ropu30HTAIBHOM COCTABISIONIEH MAarHUTHOTO TOJIST 3€MITH 2
14. N3yuenue nenu nepeMeHHOro ToOKa U onpeieeHue MHAYKTUBHOCTH KaTYIIKU ’
15 N3ydenne nudpakiuu cBeTa U onpeaesieHUue IITUHBI CBETOBOW BOJIHBI MPU 4
" | moMon T PAKITMOHHON PEIIETKA
16. | I[lonyyenue u aHaIM3 MOJSIPU30BAHHOTO CBETA 2
17. N3yuenue BpanieHus MIOCKOCTH MOJSPU3ALNUU CBETA ONTUYECKHU aKTUBHBIMU 4
BEIECTBAMHU
18. | I3ydyeHune onTUYECKUX MUPOMETPOB 2
19. | M3yuenue 3akoH0B BHemHero ¢Gotosddexra 2
20. | Ananu3 crieKkTpa U3JIy4eHHsl ra30pa3psIHON JamIIbl 2
21. | AHanu3 cnekTpa U3Jy4eHus JJaMIlbl HAaKaJIMBaHUS 2
Hroro 54
4.4. Conep:xanue NPpaAaKTHYECKUX 3aHATUI
Ne . Kon-Bo
- HaumeHoBaHMe MPaKTUYECKUX 3aHATUN 4ACOB
1. KunemaTtuka 2
2. JMnamuka 4
3. 3aKOHbI COXPaHEHUS 2
4. Mexannueckne KoiaeOaHusl U BOJTHBI 2
S. DJIeMEHTBI MOJIEKYJISIPHONW U CTaTUCTUYECKON (QU3UKHU 2
6. DJIEMEHTHI TEPMOJANHAMUKHU 2
7. DIEKTpOCTaTHKA 2
8. [TocTOSHHBIN TOK, DIEKTPUUYECKUE LIETTH U MaTEepUaIIbI 4
9. [TocTostHHOE MarHUTHOE T0JIE 2
10. | DnekTpoMarHUTHBIC KOJICOAHUS U BOJTHBI 4
11. | I'eoMeTrpuueckas v BOJHOBAsK ONTUKA 2
12. | KBanToBas ontuka 2
13. | DneMeHThl KBAaHTOBOM MEXaHUKH M aTOMHOHN (hU3UKH 4
14. ATOMHOE SI7IpO U DJIIEMEHTAPHbIE YaCTULIBI 2
Hroro 36
4.5. Buapl 1 coep:kaHue cCaMOCTOATENbHO padoThl 00yYAKO M XCS
4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJarOIITUXCS
Bunbl camoctoaTensHONH paboThl 00yJaOmuXCs KonnuecTtBO yacoB
[ToaroroBka K MPakKTUYECKUM 3aHATHSIM 40
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHSAM U K 3aIUTE 68
71a00paTOPHBIX PadoT
CaMOCTOATEIbHOE U3YYEHHE OT/IEIbHBIX TEM U BOIIPOCOB 36
HUroro 144
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4.5.2. ConeprkaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCsl

Ne Kon-Bo
HaunmenoBanue Tem 1 BOpocoB

I 4acoB

1. Kunemaruka. 3agaun OaIMCTHKY, HaBEAEHUS Ha I1€JIb, ONTHMM3AINY IBIKEHUS, 9
VX NIPUMEHEHUE B arPOUHKEHEPHH.

2. Jlunamuka. PeaktuBHOe nBrokeHue. JIBuxkeHue HeOecHbIX Te. [Ton€éTel B KOCMOC. 9
Y CcTOWYUBOCTH ABMKEHUS. [ MIPOCKOTIBI.

3. 3akoHsl coxpanenus. [lepegaya MOIIHOCTH B MeXaHUYeCKUX cuctemax. [Ipobiema 9
6e3onopHoro AsmkeHus. [Ipobiema BeqHoro ABUTATeENs NEPBOTo Poja.

4. Mexannueckue KojebaHuss W BOJHBI. PacyéT KOHKPETHBIX COCTOSHUH U 9
ornpeziesieHue COOCTBEHHBIX YaCTOT KOJIEOATEIbHBIX CUCTEM

5. DNeMEHTHl MOJICKYJSIPHOM M CTaTHCTHYeCKOW (Gu3nku. OCOOCHHOCTH KHUIKOTO
cocrosiHUs. IIoBEpXHOCTHOE HaTsSKEHHE, CMauyuBaHUE, Kanmwuipsl. IlouBeHHas ?
BJIara v MoJjiMB PacTeHUM.

6. DneMeHThl TEpMOAVMHAMMKH. TerioBas sHEpreTUKa U €€ SKOJIOIMYECKUN aCIEeKT. 9
Tennon3ossiuys, METOIbl 5KOHOMHH TEILIA.

7. OnextpoctaThka. CTaTHUECKOE 3JIEKTPUYECTBO. DJEKTpHU3auus Teil. J(BH>KeHue 8
3apsUKEHHBIX ~ YacTULl B JJIGKTPUYECKUX  MOJNSAX.  AHAJIOTHH — MEXAY
AJIEKTPOCTATUUECKUM U TPABUTALIMOHHBIM MOJISIMHU.

8. IIOCTOSHHBIN TOK, JIEKTPUYECKUE LIENMM U MaTepHaibl. DJIEKTPUYECKUH TOK B 8
XKUIKOCTSX M ra3ax. KopoHHBINA pa3psan. DaeKTpoPUiIbTPHI.

9. [TocTostHHOE MarHuTHOE moje. [locTosiHHBIE MarHUTh. MarHuTHoe moJsie 3eMIld. 8
JIBrKeHNE 3apsyKEHHBIX YAaCTUIl B MATHUTHBIX NMOJISAX. Macc-ClIeKTpOMeTpHsl.

10. | DnexkTpomMarHuTHBIE KojebaHusi W BoiHBL. M3o00perenue panmo. Ilepenaua 8
curHasioB. Pannocsasp u pagnonokanus. MUKpOBOJIHOBAsI TEXHHKA.

11. | 'eomerpuueckass u BoiHOBas onrtuka. Onrtudeckue u300paxkeHus. MexaHU3M 14
3penus, nedexTsl 3peHus. OnTudyeckue siBIeHus B aTMmocdepe.

12. | KBanroBas ontuka. JlromuHecueHIMs. BeIHY)KI€HHOE W3JIy4eHHE U ONTHYECKHE 12
kBaHTOBBIC reHepaTopbl. Dotonbl. OnbIT béTe, 23ddhexT Komnrona.

13. | DneMeHTbl KBAaHTOBOM MeXaHMKM M aToMHOM ¢u3uku. IloctaHoBka 3amau o 14
OBUKEHUM MuKpouacTul. OmepaTopsl (u3ndyeckux BenuuuH. KBaHTOBbIE
COCTOSIHMSI.

14. | AToMHOE SApO U BIEMEHTAapHbIe YacTullbl. NOHU3MpYIOIIME U3Ty4YECHHS U OIICHKa 14
UX JIeWCTBHS HAa MaTepHallbl M JKUBbIE OpraHu3Mbl. MeToabl HU3MepeHus
WHTCHCUBHOCTH HOHU3UPYIOMUX U3TydeHUi. EcTecTBeHHBIN paanaiioHHbIN (OH.

15. | CoBpemenHas pusnueckast kKapTuHa Mupa. Poib (U3uKku B pa3BUTHN TEXHUKU U 4
arponpoOMBbIIIEHHOT0 POU3BOJICTBA.

Hroro 144

5. YueOHO-MeTOAHYeCKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMXCs
10 JUCIIUILINHE

Y4eOHo-MeTonuuYecKue pa3padoTku uMmeroTcst B Hayunoit  6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:
1. OcHOBbI BHOPAaLMOHHOM MEXaHWKHU [DNEKTpOHHBIH pecypc] : yueb. mocobue s
CaMOCTOSITENILHONH pabOThl CTYJCHTOB OYHOM M 3a04HOM (hopM 0OyueHHs HalpaBJICHUs MMOATOTOBKU
23.03.03 Okcmyaranus TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KoMIulekcoB / FOxHO-Ypanbsckuit

15




I'AY, Uncturyr Arpoumkenepum ; cocT.. E. M. bacapeirmna [u nap.] .— YensOunck: HOxHO-
Ypansckuii TAY, 2016 — 58 C. — Hoctyn u3 JIOKAJILHOU ceTHu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBasg W KBaHTOBAas ONTHKAa [DJIEKTPOHHBIA pecypc] : METOAUYECKUE YKa3aHUs |
3amaHud 1o (U3uKe Ui OakaJaBpoOB M CTYACHTOB WH)KEHEPHBIX crenuainbHocTeil / cocT.: E. M.

Bacapreiruna [u ap.] ; FOxuo-Ypanbckuit 'AY, UHcTuTyT arpounkenepun .— Yensounck: KOxHO-
Ypansckuii TAY, 2015 — 41 C. — Hoctyn u3 JIOKaJILHOU ceTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTH Nurtepner

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynsapHas ¢(usuka [DneKTpoHHBIA pecypc] : mertonm. ykazanus / coct.. E. M.

bacapeiruna [u np.] ; KOxno-Ypansckuii ['AY, Uactutyt arpounxenepun .— Yensounck: FOxHo-
VYpansckuii I'AY, 2017 — 20 c.— Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu Hurepner

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. ®OHI OLICHOYHBIX CPEACTB AJIsI IPOBEACHUS
NMPOMEKYTOUYHOH aTTecTANMU 00y4aloIMUXCS M0 JUCHHUIIJINHE

Jnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pa3pabotan (HoHII OLIEHOYHBIX CPEICTB JUISI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUHOM arTecTauuu oOydarommxcs 1o AucuuiiimHe. @OOHJ OIEHOYHBIX CPE/CTB
npencrasieH B [Ipunosxennn Nel.

7. OcHOBHAs M JONOJTHUTE/IbHAsSI y4eOHasi IUTEPATypa, He00X0AMMAs 1JIsl OCBOCHHS
AUCHMILTUHBI
OcHoBHasl U JONOJHUTENNbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubmuoreke U
3IEKTPOHHOU HH(popManmoHHo-o0pa3oBatenbHOM cpeae DI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas1 JiuTEepaTypa

I'padorckmii P.U. Kypc dmsuku [DnexrporHsid pecype]: yaed. mocobue / P.U. I'paboBckuii - Mocksa:
1.1. JJamp, 2012 - 608 c. - Joctym Kk TmonHOMYy TekcTty ¢ cadta OBC  Jlans:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178.

NBanos 1. B. COopHUK 33724 1O KypCy OCHOBBI (DM3HKHU ¥ OMOPU3UKH [ DTIEKTPOHHBINA pecypc]:
1.2./ UBanoB U. B. - Mocksa: Jlaub, 2012 - [octyn k mosHOoMy TekcTy ¢ caita DbC Jlanb:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3802.

Jlusennie H.M. Kypc dusuku [Dnexrponnsiii pecypc]: yueonuk / H.M. JluBenues - Mocksa:
1.3. Jlanp, 2012 - 672 c¢. - Jloctyn k mnonHoMy Tekcty c¢ caiita ObBbC Jlans:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2780.

Mexanuka. MonekynspHas QU3UKa U TepMOJIMHAMUKA [DIEKTPOHHBIN pecypc]: mabopaTopHbIi
MPAKTUKyM MO (DU3UKE N7 CTYICHTOB OYHOW M 3a04HOM (opM OOydeHHs MO HaINpaBICHUIO
140400 - "DnexTposHepreTuka u 3nekrporexHuka” / UI'AA; coct.: E. M. bacapsiruna [u ap.] -
Yena0MHCK: YT AA, 2012 - 140 c. - Jloctym W3  JIOKaJbHOH  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Hoctyn u3 ceTu Hurepner:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenbeB U. B. Kypc o6mieit ¢pusuku: yued. mocodue: B 3 1. / U. B. CaBenbe - CIIG.: Jlans,
1.5.2007 - T. 1: Mexanuka. MonekynapHast ¢usuka [InaekTpoHHblid pecype] - 432 c. - loctyn K
notHOMY TekeTy ¢ caiita OBC Jlans: http://e.Janbook.com/books/element.php?pl1_id=71760.

1.4.

16 CagenweB U. B. Kypc o6mieit ¢pusuku: yaedHOe mocobue s CTyaeHToB By30B: [B 3 1.] / 1. B.
""" CapenbeB - CII6.: Jlams, 2008 T. 2: DnekrpudecTtBO M MarHeTu3M. BomHbl. OnTuka
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[DnexTponHblii pecypc] - 496 c. - Jloctym k mnomHoMmy TekcTy ¢ caiita OBC Jlans:
http://e.lanbook.com/books/element.php?pl1_1d=71761.

CagenneB 1. B. COOpHUK BOMIPOCOB | 33aa4 1o o0mieit (husnke [DIeKTpoHHBIH pecypc]: yueo.
1.7. moco6ue / U. B. CaBenbeB - Mocksa: Jlanp", 2016 - 288 c. - JIocTym K MMOJIHOMY TEKCTY C CaiiTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll_id=71766.

JlonoiHUTeIbHAS JTUTEpPaTypa

Bonbkenmreiin B. C. COopuuk 3amad mo obmemy kypey ¢usuku [Teker] - C.-IlerepOypr:
1.1. .
Kuawxubiii mup, 2003 - 328c.

Bonbkenmreiin B. C. COopHuk 3amau no obmemy kypcy ¢usuku [Tekcr]: Yue6.mocobue mist

L2 BTYy30B / [log pen.M.B.CasenbeBa - M.: Hayka, 1990 - 397c.

I'padorckuit P.U. Kypc dusuku [Dnexrponnsiii pecypce]: yuebd. mocodue / P.U. I'paboBckwmit -
1.3. Mocksa: Jlanp, 2012 - 608 c. - Jloctym k mnosHomy TekcTy c caita OBbC Jlans:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178.

3ucman I'. A. Kypc oOmieii ¢pusuku [Dnexkrponnsiit pecypcl: B 3-x 1. / I'. A. 3ucman, O. M.
Tonmec - CII6.: Jlanp, 2007- T. 1: Mexanuka, MoneKyyisipHas (U3UKa, KOJICOAHUS U BOJHBI
" [DnektponHbI pecypc] - 352 c. - Jloctynm k mosiHOMy Tekcty c¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=508.

WBano U. B. OcHoBel ¢usuku u O6mopusuku [DnexrpoHHslit pecype]: / UBanos U. B. -
1.5. MockBa: Jlamp, 2012 - Jloctrym K mosHOMY Tekcty ¢ caita OBC  JlaHsb:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3801.

Hponos U. E. 3agaun no oOmiet ¢pusuke [Dnextponnsiii pecype]: / . E. Uponos - Mocksa:
1.6. Jlann", 2016 - 416 c¢. - Jloctym Kk moiHOMY Tekcty ¢ caita OBC Jlaws:
http://e.lanbook.com/books/element.php?pl1_id=71750.

Kamamuukor H. I1. TlpaktukyMm 1o pemeHuro 3aaad mo odmemy kypey ¢usuku. Konebanus u
| 7 BOJHBL Ontuka [Onextponnsiii pecype]: / Kanamnukos H.II., Koxesuukos H.M., Kotsipio
" 'T.B., Cniupun I'.I'. - Mocksa: Jlans", 2013 - [Joctyn k nmosHoMy TekcTy ¢ caiita ObC Jlansb:

http://e.lanbook.com/books/element.php?pl1_id=38839.

Kamamuaukor H. II. TlpakTtukym mo pemeHuto 3amad mo obmemy Kypcy (usuku. OCHOBBI
KBaHTOBOH ¢u3uku. CTpoeHHE BemlecTBa. ATOMHAas U sifiepHas Gpu3uka [DIeKTPOHHBINA pecypc]:
1.8. / KanamnukoB H.II., KoxxesaukoB H.M., Kotsipno T.B., Cnupun I'.I'. - Mocksa: Jlanp", 2014 -
Hoctyn K MIOJTHOMY TEKCTY c caira OBC Jlausb:
http://e.lanbook.com/books/element.php?pl1_id=49468.

1.4

Kanamaukos H.II. ®wusuka. MHTepHeT - TecTHpoBaHHME 0a30BBIX 3HAHUN [DNEKTPOHHBIN
pecypc]: / H.II. Kamamnaukos, H.M. KoxeBuukoB - Mocksa: Jlanb, 2009 - 150 c. - Jloctyn k
MOJTHOMY TEKCTY c caira 9bC Jlanb:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=172.

10 Caenmbe U. B. Kypc obmer ¢usukn [Tekcr]: VYue6G.mocobue s BTy30B. T.2.
" 7" DnextpuuecTBo U MarHeTusM.Bonubl.Ontuka - 496¢. - M.: Hayka, 1982

1.9.

Coopnuk 3amau o pusuke [DnexkrpoHHsiid pecypcl: / P. 1. bessepxnss, H. H. ['opoxoBckuid,

P. U. I'pabogckuii; [lox pen. P. U. I'pabosckoro - Mocksa: Jlans, 2012 - 128 c. - Jloctym k
" IOJTHOMY TEKCTY c caira 2bC Jlaub:

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3899.

Ilepuoanyeckue U31aHUA:
«[Ipubopbl W TEXHHWKA OJKCIEpUMEHTa», «JlocTmkeHuss Hayku u TexHUKA B AllK»,
«MexaHu3aust M JNEKTpUPHKAIMS  CEIbCKOTO  XO3SKCTBa», «Cubupckuif  BECTHHUK

17



CEJIIbCKOXO35MCTBEHHOW HAayKH», «CelbCKOXO3SMCTBEHHBIE MAIllMHBI U TEXHOJOTHM», «Poccuiickas
CEJIbCKOXO035IMCTBEHHAs HayKa», «CBETOTEXHUKA», « JHEPTOHAI30P>.

8. Pecypchl nHPOPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HTepHeT», HEOOX0AUMbIE
JJIS1 OCBOCHMS IY CLUTLTHHBI

1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. OBC «JIanp» http://e.lanbook.com/
3. Yuusepcurerckas o6mommoreka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUs Il 00y4al0IUXCH 110 OCBOCHUIO JUCUMILIHHbBI

YyebHO-MeToAMYEeCcKuE pa3paboTku umeroTcs B Hayunoit  Oubimorexe u AIIEKTPOHHOU
uHpopManoHHO-00pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:
1. OcHOBBI BUOPAIIMOHHOW MEXaHWKH [DIJIEKTPOHHBIN pecypc] : ydeb. mocobwe mis

CaMOCTOSITENIbHONW pabOTHl CTYJCHTOB OYHOM M 3a04HOM (hopM 0OyueHHs] HANpaBJICHUS MMOATOTOBKU
23.03.03 Dkcrutyaraiusi TpPaHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB / HOkHO-Y panibckuii
I'AY, Hnctutyr Arpounxenepuu ; coct.. E. M. bacapeiruna [u ap.] .— YemnstOunck: IOxHo-
VYpansckuii I'AY, 2016 — 58 C. — Hoctyn u3 JOKAJIBHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BonHOBas ¥ KBaHTOBAasl ONTHKA [ DJIEKTPOHHBIN pecypc] : METOAUYECKUE YKa3aHUS U 3aIaHUs
o ¢usnKe s 6aKalaBpoB M CTYACHTOB MHXEHEPHBIX crieruanbHocTel / cocT.: E. M. bacapeiruna [u
ap.] ; FOxuo-Ypansckuit ['AY, UncTutyT arponnkenepun .— Yensounck: FOxno-Ypanbckuiit [AY,
2015 .— 41 c¢. — [Hoctyn u3 nokanbHOiM cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetu UaTepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynsipHas ¢usuka [DnekTpoHHBIM pecypc] : merox. ykazanusi / coct.. E. M.

bacapeiruna [u ap.] ; KOxuo-Ypanbckuit 'AY, UHcTuTyT arpounkenepun .— Yensounck: KOxHO-
Ypanbckui Ay, 2017 — 20 c.— Hocryn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTn HNuTtepuer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIECTBJICHUH 00Pa30BaTEJIbLHOTO
npouecca no AUCUMILINHE, BKIIYAs NepeyeHb NPOrpaMMHOI0 odecreyeHus 1
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantlntoc (cipaBodHbI€ MPABOBBIE CUCTEMBI);

- Texakcnept (uH(pOpMaOHHO-cripaBoyHas cucrema 'OCToB);

- «Cenpx03TeXHUKa» (ABTOMaTU3UPOBAHHAS CIIPABOYHAsL CUCTEMA).

11. MarepuajbHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYHIECTBJIEHUS
00pa3oBaTeIbLHOIO NMpouecca No JUCHUILINHE

Ilepedyenb y4eOHBIX Ja0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB

1. Yuebnas maboparopusi 2053, ocHamieHHass 00OpyIOBaHMEM JJisl BBINOJIHEHUs paboOT Mo
pazaeny «MexaHuka».

2. Yuebnas naboparopusi 2093, ocHamieHHass 00OpyJOBaHWEM JUIS BBIMOJHEHUS paboT 1o
pazaenam «OnTuka», «JEKTPOMArHETU3M».

3. Aynmutopuss 3103, ocHameHHas  MYJbTUMEIMHNHBIM  KOMIUIEKCOM  (KOMIIBIOTED,
BUJIEOTIPOEKTOP).
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IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PY10BAHUS

O 0 1O\ N K~ Wi =

Db bbb, ,SA,,A,BE D OWOULWOWLWIOLWOLWUWOULLWWNRNDNDNDNDNDNNDNDDNDRFE S === = = =
— OO0 NPHE WML OOVOIANANNPAEWNODRLPOOVUNIDNNE WD, OWOVOINNWUNM A WND—O

. Ou3NYeCcKuii MasATHHK.

. MaremaTndeckuii MasTHHK.
. MastaHuk O6epOexa.

. [Ipubop ATByna.

. [Ipy’xvHHBIE MAATHUKHU.

. KpyTriibHbIEe MassTHUKH.

. MagTauk Makcsera.

. BoasiHoit MmanomeTp.

. Hacoc.

. Bentunstop.

. Becw1 B1I-4.

. Beco1 BJIKT-M.

. TepmomeTpsl.

. IlcuxpomeTpsl.

. CTexJIsIHHbIE UIUHAPHI.

. Bropetku.

. Habop Ten o6Texaemoii popmal.
. HaGop paznoBecos.

. Mara3ussl COIIPOTUBIICHUN.

. YcTaHoBKa JIJ1s1 U3y4eHUSs 3JIEKTPOIIU3a.
. Peocratsl.

. AMniepMeTphI.

. BonmpT™MeTpBI.

. Kongencaropsl.

. ConpoTuBiIeHUSI.

. AKKyMYJISITOPBI.

. Conenounppl.

. CepaevyHuku.

. TaHreHC-rajJbBaHOMETPHI.

. F'anpBaHOMETpPHI

. HabGop mrynTos.

. HaGop 106aBOYHBIX COMPOTHBICHUIA.
. DnexTpodopHas MaluHa.

. DIEKTPOMETPHI.

. IlocTosiHHBIE MAarHUTHI.

. MarHuTHBIE CTPENIKH.

. DIIEKTPOMarHmr.

. [Tonmxkaromuii TpanchopmaTop.
. Moct YurcroHa.

. UcTOYHMKH TOCTOSIHHOTO TOKA.
. Pe3ucropsl.

. [IpoexkunonHbIi hoHAPE.

. BeprukanpHas 1mkasna co LieIbIO.
. HabGop nudpakiimoHHBIX pemeTox.
. Cniextporpad.

. [IlpyeMHUK u3IydeHus.

. OnTudeckuil IMpoMeTp.

. ®otoanement CBII-4.

. Habop cBeTopunbTpoB.

. JIun3bL

. OKpaH.
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52. ®otomerp.

53. ICTOYHMK MOHOXPOMATHYECKOTO CBETA.

54. Habop MCTOYHHKOB ONTHYECKOTO U3TyUCHUS.

55. lITanreHIUpKyIn.

56. CexyHI0MEpHI.

57. YBY-annapar.

58. YcTaHOBKH ylIbTPauOIETOBOTO OOTYICHHS.

59. YcTaHoBKa MO 3JIEKTPOHHO-HOHHOM 00paboTKe cCeMsH.

60. JIroctpa UnxeBCKOTO.

61. Bnaromepsl.

62. MUKPOCKOIIHI.

63. KoMIuIeKThI I71aKaToOB 10 OCHOBHBIM pa3zeiaM (PU3HKH.

64. KoMIuleKT CTEHJOB 1O NAaTeHTHBIM pa3palOTKaM, CBS3aHHBIM C HCIOJIb30BAHUEM
¢duznyeckux GpakToOpoB B arpONPOMBIIIICHHOM MTPOU3BO/ICTBE.

12. UnHoBanuoHHbIe GopMbI 00pa30BaTeIbHBIX TEXHOJIOTHH

Bun 3anatusa
Jlexun JI3 113
®Dopmbl paboTHI
AHanM3 KOHKPETHBIX CUTYalHi + - +
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IIPH/IO/KEHHUE Nel

®OH/JI OLIEHOYHBIX CPEJICTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTalluu
obyuatomuxcs no aucuuruiae b1.65.04 ®u3nka

Hanpasnenue noarorosku 23.03.03 dkcniyaranus TPAHCIOPTHO-TEXHOJIOTHYECKHUX
MalINH U KOMILIEKCOB

[Tpodunas CepBuc TPAHCTIOPTHBIX U TEXHOJIOTHYECKHX MAIIIUH U 000PY10BAHUSA

VY poBeHb BhICIIETO 00pa3oBaHus — OaKajdaBpUaT (aKaJeMHYeCKUii)
Kpanudukamus — 6akaaaBp

®dopma 00yueHUs — OUHAas

Yena0MHCK
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COAEPXKXAHHUE

Komnereniun ¢ ykazanuem stana ux popmupoBanus B mporecce ocBoenus OITOIT
[Toka3zarenu, KpUTEPUH U LIKAIA OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETEHIINH
TumnoBele KOHTPOJBHBIC 337aHUs W (MJIM) WHBIE MaTepHalibl, HEOOXOAUMBIC IJISi OLIEHKU
3HAHWW, YMEHUW, HABBIKOB WU (WJIM) ONbITA JEATEIbHOCTH, XapaKTEPHU3YIOIIUX HTar(bl)
dbopMupoBaHus KoMIieTeHIN B mporecce ocBoenus OITOIT
Meroauueckue Marepuanibl, ONPEACIAIONINE MPOLEAYPhl OLICHUBAaHUS 3HAHWM, YMEHUH,
HaBBIKOB M (WMJIM) ONBITA JEATEIBHOCTH, XapaKTepU3yIMX dTamn(bl) (HOpMHUPOBAHUS
KOMIIETEHINI

4.1.  OueHouHbIE CPEACTBA IS IPOBEACHMS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1.  VYcTHBII OTBET HAa IPAKTUYECKOM 3aHATUU

4.1.2. Oruer o nabopatopHoii paborte

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA [T POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auger

4.2.2. Dxk3aMmeH
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1. Komnerenuuu ¢ ykazanuem 3rana ux ¢gopmupoanus B npouecce oceoenuss OIIOII

KoMmerenmum no qaHHOM auciuIuiMae GopMUPYIOTCS HAa 0a30BOM JTarle.

KonTponupyemsie KonTtponupyemble pe3ybTaThl 00y4eHHUsI 10 JUCITUTLTIHE
pe3yabTaThl OCBOCHUS 3HAHUS YMCHHS HABBIKU
OIIOII (KOMIIETEHINHN)
OIIK-3 Oo6yuatomuiics  moypkeH | OOywatomuiics — gopked | OOyJarommiicss  TOJDKEH
TOTOBHOCTb IPUMEHSTh | 3HATh: OCHOBHBIC | YMETh: UCTIOJb30BaTh | BIAQJICTh: HaBBIKAMU
CUCTEMY (huznueckue 3aKOHBI, | OCHOBHBIC  (PM3UYECKHE | UCTIOIH30BAHHUS OCHOBHBIX
(hyHIaMEeHTaIbHBIX SBIICHUST W  TIPOLIECCHI, | 3aKOHBI W TOHATHS sl | Qu3HIecKux 3aKOHOB,
3HaHUU (OTHOCAIIMXCS | KOTOPBIE  HCIONB3YIOTCA | MACHTU(UKAIINH, SBIICHUI W TPOLIECCOB IS
K (usnke) s JUISL uaeHTH(GUKaIUY, | GOPMyITUPOBAHUS U | uaeHTUHUKALNH,
UACHTH(HUKAIINY, (hopmynHupoBaHUS U | pelieHus TEXHHYECKHX WU | QOpPMYyITUpOBAHUS u
(hopMynHpoOBaHUS U pelIeHns] TEXHUYECKUX M | TEXHOJOTHYECKUX pelIeHus] TeXHUYECKUX W
PEIICHUS TEXHUYECKUX | TEXHOJOTUYCCKHIX mpo0JieM  AKCIUTyaTallud | TEXHOJOTUIECKHUX
U TEXHOJOTUYECKUX mpoOJieM  3KCIUTyaTalluHl | TPaHCIIOPTHO- mpoOJieM  AKCIUTyaTaluu
mpobiieM TPaHCIIOPTHO- TEXHOJIOTHYECKUX MAIINH | TPAHCIIOPTHO-
JKCIUTyaTaluuu TEXHOJIOTHMYECKUX MamuH | u KoMmiuiekcoB - (b1.5.04 | TexHonoruueckux MaiivH
TPaHCIIOPTHO- u komiuiekcoB - (b1.5.04 | - V.1) u xomiuiekcos - (b1.5.04
TEXHOJIOTHYECKUX -3.1) -H.1)

MalllMH 1 KOMITJICKCOB

2. Iloxa3aTenu, KpUTEPHHU U WIKAJIA OLCHUBAHUS ¢(POPMHUPOBAHHOCTH KOMIIETECHIN I

[Nokazarenu Kpurtepuu 1 nmikaina orieHUBaHHS Pe3yJIbTATOB 00yUEHHS 1O JUCIUITIIHE
OlICHUBaHUS Henocrarounstit HocTtaTounblii Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YPOBEHBb YpOBEHB
b1.5.04 - 3.1 | OOyuatomumiics He | OOyuaromuiics ci1abo Ob6yuaromuiics ¢ Obyuaromuiics ¢
3HAET OCHOBHbBIE 3HAET OCHOBHbBIE HE3HAYUTETbHBIMH | TpeOyeMOl CTENEHBIO
¢dusnueckue (uznveckre 3aKOHHI, omurbKaMu 1 MOJTHOTHI ¥ TOYHOCTH
3aKOHBI, SBJICHUS M | SIBICHUS U IPOLIECCHI, OTICIBHBIMU 3HAET OCHOBHBIE
MPOIIECCHI, KOTOPBIE KOTOpEIE npoOenaMu 3HaeT (uznUeckue 3aKOHHI,
WCTIONB3YIOTCS JUIS UCTIONIB3YIOTCS ISt OCHOBHBIC SIBJICHUS ¥ TIPOIIECCHI,
UJICHTU(HUKALH, uAeHTH(PUKALIUH, (u3nUeckue 3aKOHHI, KOTOpEIE
¢dopmynupoBaHusS U | QOPMYTUPOBAHUS U | SIBICHHS U MIPOLECCHI, | HCIONb3YIOTCS IS
peleHus peleHus KOTOpBIC WIeHTH(DHUKAITUH,
TEXHUYECKUX U TEXHUYECKUX U UCTIONIB3YIOTCS ISt (dbopMyupoBaHus U
TEXHOJIOTHYECKUX TEXHOJIOTHUECKUX uAeHTH(PUKALIUH, peleHus
po0emM po0em hopMyTupOBaHHS U TEXHUYICCKUX U
9KCILTyaTaIiH SKCILTyaTaIuu peleHus TEXHOJIOTHUECKIX
TPaHCIIOPTHO- TPaHCTIIOPTHO- TEXHUYECKUX U npobaem
TEXHOJIOTHYECKUX TEXHOJIOTHUECKUX TEXHOJIOTHUECKUX SKCIUTyaTaluu
MaIluH U MAIlliH U KOMITJICKCOB npodiaeM TPaHCIIOPTHO-
KOMIIJIEKCOB SKCIUTyaTaluu TEXHOJIOTHUECKUX
TPaHCIIOPTHO- MAIlliH U KOMITJIEKCOB
TEXHOJIOTHUECKIX 3aj1a4
MAIlliH ¥ KOMIIJICKCOB
b1.5.04-VY.1 | OOyuaroumiics He | OOyuarommiics cnabo | OOyvaromuiica ymeer | OOywaromuiics ymeer
ymeer yMeeT HCIOJIb30BaTh WCTIONB30BaTh WCTIONB30BaTh
WCTIOJIb30BaTh OCHOBHBIC OCHOBHBIC OCHOBHBIE
OCHOBHBIE ¢u3nueckue 3aKoHbl | (U3MUSCKUE 3aKOHBI | (PHU3MUYECKHE 3aKOHBI
¢dusnueckue Y TIOHSITUS LIS Yl TIOHSITUS YIS Y TIOHSITHS JUTSI
3aKOHBI ¥ TTOHSTHS uIeHTH()HUKAIUH, WIeHTH(DHUKAITUH, WIeHTH(DHUKAIIH,
TUTS hopMyTupOBaHHS U hopMyTupOBaHHS U hopMyTUpOBaHHS U
uACHTH(PUKALIUH, peIIeHHs pelIeHHs peleHHs
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(hopMyIIUPOBaHUS U

TCXHUYCCKUX U

TCXHUYCCKUX U

TCXHUYCCKUX U

perieHus TEXHOJIOTHUECKUX TEXHOJIOTHUECKUX TEXHOJIOTHUECKUX
TEXHUICCKUX U po0emM po0em po0IemM
TEXHOJIOTHYECKUX SKCIUTyaTaIiu SKCILTyaTaIiu 9KCILTyaTaliu
pooyieM TPaHCIIOPTHO- TPaHCIIOPTHO- TPaHCIIOPTHO-
JKCILTyaTalliH TEXHOJIOTHUECKUX TEXHOJIOTHUECKUX TEXHOJIOTHUECKUX
TPaHCIIOPTHO- MAIllH ¥ KOMILIEKCOB | MAIllMH U KOMIUIEKCOB | MAIIMH U KOMIUIEKCOB
TEXHOJIOTHISCKUX C HE3HAYUTEIIbHBIMH
MaIIVH U 3aTpyTHCHUSIMH
KOMIIJICKCOB
b1.6.04 - H.1 | O6yu4arommuiics He | OOyuarommuiics ciabo OO0yuaromuiics ¢ OO0yuaromuiics
BIIa/ICCT HABBIKAMH BIIaJICET HABBIKAMH HEOOIBIIUMHU CBOOOJIHO BIIaJICET
UCTIOTb30BAHHS UCTIOTh30BAHHS 3aTpyTHCHUSIMH HaBBIKAMH
OCHOBHBIX OCHOBHBIX BJIaJIeeT HABBIKAMHU UCTIOJIb30BaHHUS
(huzmueckux (hM3UYECKUX 3aKOHOB, OCHOBHBIX OCHOBHBIX

3aKOHOB, SIBJICHHH U
MPOIIECCOB IS

SIBJICHUM U MPOLIECCOB
U UACHTU(UKALINY,

(hM3UYECKUX 3aKOHOB,
SIBJIEHUW U MPOIECCOB

(hM3UYECKUX 3aKOHOB,
SIBJIEHUW U MPOIECCOB

UICHTU(DUKAITAH, hopMyTupOBaHHS U TUTS UACHTU(DUKAIIAN, | U1 UACHTH()UKAIINHA,
hopmMynpoBaHus U pernieHus (hopMyTUpOBaHUS U (hopMyTUpOBaHUS U
pelIeHus TEXHUYECKHUX U pelIeHus pelIeHus
TEXHUYECKHUX U TEXHOJOTHUECKUX TEXHUYECKHUX U TEXHUYECKHUX U
TEXHOJOTHUYECKUX pooyieM TEXHOJOTHUECKUX TEXHOJOTHUECKUX
npobaem 9KCIUTyaTaluu npobaem npobaem
IKCILIyaTaI[|uH TPaHCIIOPTHO- SKCILIyaTal|H SKCILIyaTal|K
TPaHCIIOPTHO- TEXHOJOTHUECKUX TPaHCIIOPTHO- TPaHCIIOPTHO-
TEXHOJOTHYECKHUX | MAIIUH U KOMIIJIEKCOB TEXHOJOTHUECKUX TEXHOJOTHUECKUX
MAaIlH 1 MAIlIMH ¥ KOMIUIEKCOB | MAIlWH U KOMIIJIEKCOB
KOMIUIEKCOB

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATeJIbHOCTH, XaPpAKTEPU3YIOIIHUX ITAMNbI
(¢opmupoBanus komnereHnuuii B npouecce ocsoennsi OIOII

TumnoBbie KOHTPOJBHBIC 33aJJaHUSI M MAaTEePHAIbI, HEOOXOIUMBIC JJIsI OIICHKU 3HAHUWI, YMEHHUHA U

HABBIKOB, XapaKTEePU3YIOIIMX O0a30BbIM 3Tanm (OPMUPOBAHUS KOMIIETEHIMH B IPOIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. OcHOBBI BUOPAIIMOHHOW MEXaHMKH [DIJIEKTPOHHBIN pecypc] yueb. mocobue mis
CaMOCTOSITENIbHON pabOTHI CTYJCHTOB OYHOM M 3a04HOM (hopM 0OyueHHs] HANpaBJICHUS MMOATOTOBKU
23.03.03 Dkcrutyaraiusi TpPaHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH UM KOMIUIEKCOB / FOxxHO-Y panbCckuii
I'AY, Huctutyr Arpounxkenepuu ; coct.. E. M. bacapeiruna [u ap.] .— YenstOunck: IOxHo-
VYpansckuii I'AY, 2016 — 58 c. Hoctyn u3 JOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas ¥ KBaHTOBAasl ONTHKA [ DIEKTPOHHBIN pecypc] : METOAUYECKUE YKa3aHUS U 3a1aHUs
o ¢usrKe s OaKalIaBpoOB M CTYACHTOB MHXEHEPHBIX crieruanbHocTel / coct.: E. M. bacapeiruna [u
ap.] ; FOxuo-Ypansckuit ['AY, UHcTutyT arponnkenepun .— Yemsounck: KOxno-Ypanbckuit [AY,
2015 .— 41 c. — [Hoctyn u3 nokanbHOiM cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetu UnTepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. 3. MonekynsipHas Qusuka [DneKTpoHHBIH pecypc] : MeTton. ykaszaHus / coct.. E. M.
Bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UHcTuTyT arpounkenepun .— YensoOunck: KOxHO-
Ypanbckui Ay, 2017 — 20 c.— Hocryn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. JHoctyn u3 ceTn HNutepuer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. dwusnyeckue acmeKThl OWOTEXHOJOTHH [DIeKTPOHHBIH pecypc]: ydebd. mocobue s
CaMOCTOSITENTbHON pabOTHl CTYJCHTOB OYHOM M 3a04HOM (hopM 0OyueHHs] HANpaBJICHUS MMOATOTOBKU
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44.03.04 TIpodeccuonanbroe odOyuenue (mo orpacisim) / UI'AA; coct.: E. M. bacapeiruna, T. A.
[Tytunosa, II. M. Tpymmn - Yensbunck: UYT'AA, 2014 - 80 c. - Hoctyn U3 JOKaJIbHOH ceTu:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hoctyn u3 ceTu WHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

JlanHble METOIMYECKHE MaTepUajbl UCIIONb3YIOTCS MPU aHAIN3€ KOHKPETHBIX CUTyalui (CM.
n.12 PIT/D).

4. MeToauveckne MaTepHuaJibl, ONpee/siue Npoueaypbl OHeHUBAHUS 3HAHMIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH, XapaKTePHU3YyOIUX dTan (bl)
(¢GopMupoBaHus KOMIIETEHUMH

B nmanHOM pasznene METOIMYECKHME MATEpHUAIbl, ONMPEACISIIOIINE MPOUEAYPhl OLICHUBAHUS
3HaHWH, yMEHHH, HABBIKOB, XapaKTEePU3YIOIMMUX 0a30BbIM ATanm (GopMUpPOBaHUS KOMIETEHIUN 10
AJUCHUITIINHE <<q)I/IBI/IKa>>, NPUBCACHBI NTPUMCHUTCIIBHO K Ka)KAOMY M3 UCIOJB3YCMbIX BUIOB TCKYIICTO
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallMU 00YyJarOIINXCSl.

4.1. OueHo4HbIE CPeACTBA VISl NPOBEeHHUS TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH
4.1.1. YCTHBII OTBET HA MPAKTUYECKOM 3aHITUU

YCTHBI OTBET HAa MPAKTUYECKOM 3aHITHHM HCIIOJIB3YeTCS AJis OLIEHKHM KayecTBa OCBOCHUS
o0yJaromuMcsi OCHOBHOW TNpOo(ecCHOHANBbHOM 00pa30BaTeNbHONW MPOrpaMMBbl IO  OTJAEIbHBIM
BOIIPOCAM M TE€MaM JUCHMIUIMHBL. TeMbl W TUIaHBI 3aHATHH (CM. MeToapa3paboTKu 1. 3) 3apaHee
coobmatorcss  oOywaronumcsi.  OTBEeT  OLIGHUBAeTCS  OIEHKOH  «OTJIMYHO», «XOpOIIO»,
«YIOBJIETBOPUTEIIBHO» UITU «HEYJIOBIETBOPUTEIBHO.

Kputepun onenku orBera (Tabi.) TOBOAATCA OO CBEACHUS OOy4alOMIMXCS B Hayaje 3aHSATHM.
Onenka oOBsABISETCS 00YJalOMIEMYCsl HETIOCPEICTBEHHO MOCJIEe YCTHOTO OTBETA.

Ikana Kpurepun oueHuBanus
- 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;
- MPOSBJISIET HABBIKM aHAIM3a, 0000LIEHNs, KPUTUYECKOTO OCMBICIEHUS U
BOCTIpUATHS WH(POPMALMU, HABBIKM ONMCAHUS OCHOBHBIX (pHU3MUYECKHX
3aKOHOB, SIBJICHUH U IIPOLIECCOB;
Ouerka 5 - Marepuall M3JO0XKEH TIPAMOTHO, B  OINPEHCICHHOW JIOTMYECKOU
(oTIHHHO) MIOCJIEZIOBATEIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHUS;
- II0OKa3aHO YMEHHUE WUIIOCTPUPOBATh TEOPETHUUECKHE I10JIOKEHUS
KOHKPETHBIMH NIPUMEPAMH, IPUMEHATH X B HOBOM CUTYyalllU;
- IPOJEMOHCTPUPOBAHO YMEHHE PELIATh 3a/1a4H;
- MOryT OBITh JONYLIEHBI OJHA—ABE HETOYHOCTU IIPU OCBEIICHUU
BTOPOCTENIEHHBIX BOIIPOCOB.
OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSAM HA OLEHKY «5», HO MPH
Onenka 4 3TOM HUMEET MECTO OIUH U3 HEJOCTATKOB:
(xoporo) - B YCBOGHHMH Y4eOHOro Marepuaia JIOMyIIeHbl HeOOJbIIue NpoOebl, He
HCKa3MBIINE COAEPKAHUE OTBETA;
- B PEILICHNN 33/J1a4 JONYIIEHbl HE3HAYUTEIbHbBIE HETOYHOCTH.
- HEMNOJIHO WX HEMOCJIEJ0BATENIBHO PACKPBITO COACPKAHUE Marepualla, HO
MOKa3aHo o0Ilee MOHMMAaHUE BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHS,
Ouenka 3 JOCTAaTOYHBIE IS JAJIBHEHIIETO YCBOCHUS MaTepuaa;
- IMEJIHCh 3aTPYIHEHUS WU AOMYIICHBI OMMOKU B ONpeIeICHUH MTOHATHH,
(YIOBJIETBOPUTEIHHO) N
UCIOJIb30BaHUM TEPMHUHOJIOTUH, ONUCAHUH (PU3NYECKUX 3aKOHOB, SBICHUN
U TIPOLIECCOB, PEIIEHUU 3a/]a4, MWCIPABICHHbIE IIOCIE HECKOJIBKHX
HABOJSIIMX BOIPOCOB;
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- HETIOJIHOE 3HAHUE TEOPETUYECKOrO MarepHualia; 00ydJaronuuiicss He MOXKET
MPUMEHHUTH TEOPHUIO B HOBOW CUTYaIHH.

Onenka 2
(HEy10BJIIETBOPUTEIILHO)

- HE PACKPBITO OCHOBHOE COZICpKAHKE YIeOHOTO MaTepuana;

- OOHapy)K€HO HE3HaHHWE WJIM HEIOHWMaHue OonbIIed WM Haubosee
BaXHOU YacTH yueOHOTO Marepuana;

- JIOMYyIIEHBI OIMMOKW B OINPENEICHUU TOHSATHH, MPH HCIOIb30BAHUU
TCPMUHOJIOTUH, B OTMCAHUUN (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mponcccos,
peleHnH 3a/1a4, KOTOPbIe HEe MCIPABJICHBI IMOCIEe HECKOIBKMX HABOISIINX
BOIIPOCOB.

4.1.2. Otuer o nabopatopHoit pabore

OT4er 1o J1abopaTOPHO pabOTE UCIIONIB3YETCS JUISl OLIEHKH Ka4eCTBa OCBOCHHS 00yUJaIONTUMCS
OCHOBHOH Mpo(deccCHOHAIbHOW 00pa30BaTeIbHOW MPOTPaMMBI MO OTICIBHBIM TeMaM JIUCIUILTHHBI.
Conepxanue u popma oTyeTa 1Mo JabOpaTOPHBIM padoTaM MPHUBOIAUTCS B METOAMUECKUX YKA3aHUAX K
nabopatopapiM pabotam (m. 3 POC). CoxepkaHue OT4YeTa W KPUTEPUU OLICHKU oTyeTa (Tadu.)
JOBOJATCS 0 CBEIEHHUS OO0ydaromuxcs B Hadaje 3aHATHA. OTYeT OLEHMBAETCS 1O YCMOTPEHHIO
MIPEIoIaBaTelsl OIEHKON «OTIHYHO», «XOPOIIO0», «yIOBICTBOPUTEIBHO», «HEYIOBICTBOPUTECIHLHO»

WA OLICHKOM «3auTeHO»,

KOTOPBIX COOTBETCTBYET

«He 3auTeHo». OIeHKa «3a4TeHO» CTaBUTCS OOydarouumcs, yposenb 3YH
KPUTEPHUSM, YCTAHOBJICHHBIM JUIsI TIOJIOKUTEIBHBIX OIEHOK («OTIUYHOY,

«XOpOIIO», «YIOBIETBOPUTEIBbHO»). OIeHKa 00BABIAETCS 00YJarOMEMYCsl HEMOCPEICTBEHHO TOCIe

clla4yM OTYETA.

Ikana Kpurepumn oneHuBanus
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;
Ouerka 5 - YMEHHUE BBICKAa3bIBaTh M OOOCHOBATh CBOU CYXKICHHS TPU OTBETEC Ha
KOHTPOJIBHBIC BOIIPOCHI;
(OTIIMYHO)
- YMEHHE ONMUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;
- YMEHHE MMPOBOJIUTH U OIEHUBATH PE3yIbTaThl U3MEPEHU;
- c0COOHOCTH PEeIIaTh 3a4a4H.
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
Onenka 4 - OCO3HAHHOE TPUMEHEHUE TEOPETHUYECKUX 3HAHMU [UIsi ONHUCAHUA
(xopor1o) (U3MYECKUX 3aKOHOB, SIBICHUI M TMPOIECCOB, PEUICHUS KOHKPETHBIX
3a/a4, TPOBEICHHMS W OIICHUBAHUSA pPE3YyIbTAaTOB HW3MEPEHUU, HO
coJiep>kanue ¥ opma OTBETa MMEIOT OTACIbHBIE HETOUHOCTH.
- U3JI0’)KEHHUE MaTepurasa HEMoJHO, HETIOCIE0BaTEIBHO,
- HETOYHOCTH B ONpPEACNCHUU TOHSTHI, B NPUMEHEHUU 3HAHUU IS
Ouetika 3 omucaHus (PU3NYECKUX 3aKOHOB, SBJICHUH W MPOIIECCOB, peieHns
KOHKPETHBIX 3a]1a4, POBEJCHUS U OIICHUBAHUSI PE3YIbTATOB U3MEPEHUH,
(YAOBIETBOPUTENBHO) oy
- 3aTpyJHEHHUS B 000OCHOBAaHUH CBOUX CYXKICHHII;
- 0OHapy»XUBaeTCsi HEIOCTATOYHO TJIyOOKOE IIOHMMAaHHWE W3y4eHHOTO
Marepuasia.
- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYCCKUX 3HAHWI; JOMYIIEHBI ONIHOKH
B ONpPEACIICHUH TOHITHI W ONMUCAaHWU (PU3NUYECKUX 3aKOHOB, SIBJICHUU W
Ouenka 2 MPOILIECCOB, MCKAXKEH HUX CMBICI, HE PEIICHbl 3aJauyd, HE MPaBUIbLHO

(HEeyIOBJIETBOPUTEILHO)

OLIEHUBAIOTCSI PE3YJIbTaThl U3MEPEHUH;
- HE3HaHHEe OCHOBHOTO MaTepHhaja y4eOHOW IpOrpaMMbl, IOMYCKAIOTCS

rpyObIe OIMOKY B U3JIOKCHUH.
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IlIkana Kpurepun oneHuBanus

- U3TIOKEHHE MaTepHalia JJIOTHIHO, TPAMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKa3bIBaTh M OOOCHOBATh CBOHM CYXJICHHUS TPU OTBETEC Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NIECCKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;

- YMEHHE MPOBOJUTH U OIICHUBATH PE3YJIbTaThl U3MEPEHUI;

- CnocoOHOCTh pelaTh WHXKEHEPHBIC 3afadd (IOMyCKAaeTCsl Halndue
MaJIO3HAYUTENBHBIX OMMOOK WJIM HEAOCTATOYHO IIOJIHOE PACKPBITHE
coJiepKaHue BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHWH; JIOMYIICHBI OUIMOKH
B OIpENCIICHUH TMOHATUH M OMHMCAHUU (PU3MUECKUX 3aKOHOB, SBICHHNA U
IPOLIECCOB, MCKaXEH MX CMBICH, HE pEHICHBI 3a7a4yd, HE HPaBUIBHO
OLIEHUBAIOTCS PE3y/IbTAaThl H3MEPEHUH;

- HE3HaHHE OCHOBHOTO MaTepHana y4eOHOW NMpOrpaMMBI, JIOITyCKaIOTCS
rpyObie OUIMOKY B U3JI0KEHUH.

O11eHKa «HE 3aUTEHO»

4.2. [Ipoueaypsbl U OlIEHOYHBIE CPEACTBA /IJIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTAMHU
4.2.1. 3a4yeT He MPEeyCMOTPEH YICOHBIM TTAHOM.

4.2.2. Dx3aMeH

DOk3aMeH sBiseTcs (HOpMOM  OLEHKHM KayecTBa OCBOCHHS OOYyJarOUMMCS OCHOBHOM
npodeccuoHambHONH 00pa30BaTEIbHOM MPOrpaMMBbl IO pasjenaM JUCUMIUIMHBL. [lo pesymbraTam
9K3aMeHa 00yJaloIeMyCs BBICTABISICTCS OIEHKA «OTJIMYHO», «XOPOIIO», «YIOBICTBOPUTEIHHO» WITH
«HEYJOBJIETBOPUTEITBHO».

OK3aMeH 0O [IHUCUMIUIMHE IPOBOAUTCS B COOTBETCTBUHM C PACIHUCAHMEM IPOMEXKYTOUYHOMN
aTTeCTallui, B KOTOPOM YKa3bIBa€TCS BPEMs €ro MpPOBEICHUS, HOMEP ayJIUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAllMU. Y TBEP)KICHHOE paclucaHue pa3Meniaercs Ha HHQOPMAlMOHHBIX CTEHaX, a TaKkKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHUN MJiIi TPOMEXKYTOYHOM aTTECTAllMM OOYYaloIMXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHIUIIINHBI U JOBOJAUTCS 10 CBEACHHS 00yJaIONUXCs B HA4aJle CeMeCTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBmiio, Jekropamu. C pa3penieHus 3apeayroiiero kadeapoit Ha
9K3aMEHE MOJKET MPHUCYTCTBOBATH IMpemnojaBaTelib Kadeapbl, TPUBICYCHHBIN IS TOMOIIU B MpUEMe
JK3aMeHa. B cimydae oTcyTCTBHS BENyIIEro NnpenojaBaTels 3K3aMEH NPUHUMAETCS MPEroaBaTeseM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBEYIOIIETO Kadeapoid.

[IpucyTcTBHE Ha »HK3aMeHE MpemnojaBareneil ¢ Apyrux Kadeap O0e3 COOTBETCTBYIOIIETO
pacTopspKeHHs pEKTOpa, MPOPEKTOopa 1Mo y4eOHo# padoTre min nexaHa GakylibTeTa He TOMYCKaeTCsl.

OOyuarommecs TIpu SBKE Ha dK3aMEH 0053aHBbl UMETh MPHU ce0e 3aYETHYI0 KHIKKY, KOTOPYIO
OHM MPEBSABIAIOT 3K3aMEHATOPY.

Jlns mpoBeaeHus 3K3aMeHa BEAYIIUNA PENo1aBaTellb HaKaHyHe MOJy4daeT B JEKaHATe 3a4€THO-
9K3aMEHALIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIIaeTCs B JCKAHAT MOCIE OKOHYAHUS MEPOIPUSATUS B
JI€Hb ITPOBEICHUS K3aMEHA WIIH YTPOM CJIEAYIOLIErO JTHS.

DK3aMEHBl TPOBOJATCA TO OuieraM B YCTHOM WM TNHCHBMEHHOM BHUJE, 10O B BHUIE
TECTUPOBAHUS. DK3aMEHAI[MOHHbIE OMIIETHI COCTABIIAIOTCS M0 YCTAHOBJIECHHOW (popMe B COOTBETCTBUU
C YTBEpXKICHHBIMU Kadenpoll SK3aMEHAI[MOHHBIMU BOMPOCAMU M YTBEPKTAIOTCS 3aBEIYIOIINM
kadenpoii exxerogHo. B 6uere comepKuTcs 2 TEOPETHISCKUX BOTIPOCA U 3aj1a4a.

DK3aMeHaTOpy MPEeIOCTAaBISIETCS IMPaBO 3a/1aBaTh BOIPOCHI CBEpX OwWieTa, a TakkKe MOMUMO
TEOPETUYECKUX BOMNPOCOB JaBaTh ISl PELICHMs 3aJa4d W IPUMEPHI, HE BBIXOIAIIME 3a PAMKH
MPONJIEHHOr0 MaTepuasa 1o u3y4yaeMou TUCIUILIINHE.
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3HaHUs, YMEHUS U HAaBBIKM OOYYarOIMXCSA OIPENEISIOTCS OLIEHKAMU «OTIMYHO», «XOPOILIO»,
«YIOBJIETBOPUTEILHO»,  «HEYIOBJICTBOPUTEIBHO»,  KOTOPBIC  BBICTABISIOTCA B 3aYCTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUKKY 00y4aroIlerocs B I€Hb 3K3aMeHa.

[Ipu mpoBeneHNMM YCTHOTO 3K3aME€Ha B ayJUTOPUU HE JIOJDKHO HAXOAWUTHCS Oojiee BOCBMHU
o0y4JaroIuxcs Ha OAHOTO NPENoAaBaTes.

[Ipu mpoBeneHUM YCTHOrO 3K3aMeHa OOy4aroIIMiACsi BHIOMpaeT 3K3aMEHAIMOHHBIA Ouier B
Clly4yailHOM MOPsIJIKE, 3aTeM Ha3bIBaeT (GaMIIINIO, UMs, OTYECTBO U HOMEp SK3aMEHALMOHHOT 0 Ouiera.

Bo Bpems »sk3ameHa oOydyaromuecsi MOTYT TIOJb30BAaThCS C pa3pelieHus 3K3aMeHaropa
MpOrpaMMO# TUCHUIUIAHBI, CIPAaBOYHOW W HOPMATHUBHOW JIUTEPATypOH, APYrUMHU TOCOOMSMU |
TEXHUYECKHMHU CPEACTBAMHU.

Bpems moAroToBku OTBETA MpH cAadye SK3aMeHa B YCTHOH (hopMe JOKHO COCTaBIIATh HE MEHEe
40 MuHYT (110 KeJaHUIO 00YJarOIIErocsi OTBET MOXKET ObITh JOCPOUYHBIM). Bpems oTBeta — He Ooiee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIONINHN 3aTPyIHEHHS TPU MOATOTOBKE K OTBETY MO BBIOPAaHHOMY UM
Ounery, uMeeT IpaBO Ha BBIOOpP BTOPOro OmiieTa ¢ COOTBETCTBYIOLIUM IPOJUIEHUEM BPEMEHU Ha
NOJAroToBKY. IIpyM OKOHYATENbHOM OIICHMBAHUHU OTBETa OICHKA CHMXKAeTCs Ha ofuH Oayul. Brrmaua
TpeTbero Ousera He pa3peraeTcs.

Ecnu oOyvaromuiicst siBUJICS Ha 9K3aMEH, U, B35B OMIIET, OTKA3aJICs OT MPOXOXKIACHUS aTTeCTalluu
B CBA3M C  HEMNOATOTOBIEHHOCTBIO, TO B  BEAOMOCTHM €My  BBICTAaBISE€TCA  OLCHKA
«HEYJIOBJICTBOPUTEIHHO.

Hapymenne AuCHUIUIMHBI, CHUCHIBAaHME, MCHOJIb30BAHHE OOYHAIOUIMMHCA HEpa3pelIeHHbIX
MEYaTHBIX W PYKOIHUCHBIX MaTepHalIOB, MOOWJIBHBIX Tele(OHOB, KOMMYHHMKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYT'MX BUAOB JMYHOW KOMMYHHUKAI[MOHHONW U KOMIIBIOTEPHON TEXHUKHU
BO BpeMs aTTECTAIMOHHBIX MCIIBITAaHUHM 3ampenieHo. B cioydyae HapymieHHss 3Toro TpeOOBaHUS
npernojaBaTenb 00s3aH yNalIUTh OOydarollerocs M3 ayIUTOPUU U IPOCTABUTh €My B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIIHEHO».

BeicTaBieHne OLIEHOK, TMONYYEHHBIX IpU IOJBEAECHUH PE3YJIbTAaTOB IMPOMEXKYTOUYHOM
aTTeCTallud, B 3a4ETHO-IK3aMEHAIIMOHHYI0 BEAOMOCTh U 3a4E€THYIO KHIDKKY TIPOBOJMTCS B
IPUCYTCTBUM camoro oOyuatomierocs. IlpenojgaBarenn HecyT NEpPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHUS 3allUCe O pe3ynpTaTax MPOMEKYTOUYHOM aTTecTalud B
3a4€THO-9K3aMEHAI[MOHHYIO BE€IOMOCTh U B 3a4E€THbIE KHUKKH.

HesBka Ha 5K3aMEH OTMEYaeTCs B 3a4E€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMU «HE
SABUJIICS».

Jns  oOywaromuxcs, KOTOpble HE CMOINIM CAaTh 53K3aMEH B YCTaHOBJICHHBIE CpPOKH,
VYHUBEpPCUTET yCTaHABJIMBAET NEPUOJ| JUKBUAALUYU 33JJ0JDKEHHOCTH. B 3TOT mepuon mpenonasaTeny,
NPUHUMABIINE 3K3aMEH, JOJDKHBl YCTAHOBUTh HE MEHee 2-X IHEW, Korja OHM OyayT NpPHHHUMATh
3aJ0JKeHHOCTH. MHdopMmanus o JHMKBUAALUMM 3aJ0JKEHHOCTH OTMEYAeTCsl B HK3aMEHALlMOHHOM
JHCTE.

OOyuarouumesl, MOKa3aBIIMM OTIMYHBIE M XOPOIIME 3HAHUS B TEUYEHUE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIET0 KOHTPOJISl YCIEBAEMOCTH, MOXXET OBITh IPOCTaBJICHA SK3aMEHAIMOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 caauu 3k3ameHa. OlleHKa BBICTABISIETCS B AK3aMEHALIMOHHBIN JIUCT WIK B
3a4eTHO-9K3aMEHAIIOHHYIO BEIOMOCTb.

WHBanuapl ¥ JMna ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 37J0POBbsl, MOTYT C/IaBaTh JK3aMEHBI B
MEXCECCHOHHBIN NEpUOJT B CPOKHU, YCTAHOBJICHHbIE MHINBUAYaJIbHBIM yUYE€OHBIM IJIaHOM. MIHBaIUABI U
JMIa ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pPOBbs, UMEIOIIME HApYyIIEHUS ONOPHO-ABUraTeIbHOIO
ammapara, JOIMYCKalOTCS Ha aTTeCTAl[MOHHBIC HCIBITAaHUS B CONPOBOXAECHUU AaCCUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Iponienypa mpoBeneHUs] MPOMEKYTOYHOW AaTTEeCTAllMM JUII OCOOBIX CIy4yaeB H3JIOKEHa B
«[TonokeHNH O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M ITPOMEXYTOUHOW aTTECTAIMH OO0yJaroUmIuXCsl MO0
OIIOIl ©OakanmaBpuata, cnenuanurera u marucrpatypsl» OI'BOY BO HOxHo-Ypanbckuii 'AY
(IOYpI'AV-I1-02-66/02-16 ot 26.10.2016 ).

[Ikana u KpuTEpUU OLIEHUBAHUS OTBETA O0YYAOLIETOCS MTPEICTABICHBI B TA0INIIE
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Ikana Kpurepun oueHuBanus

BCCCTOPOHHEC, CHUCTCMATUYCCKOC H F.HYGOKOC 3HAHUC TIPOTPaMMHOTO

OneHka 5 Marepuaia, YCBOCHHME OCHOBHOM W JIONMOJHUTEIBHOW JIUTEPATypBhl,
(oTHM4HO) PEKOMEHIOBAaHHOM IPOrpaMMOM JHUCLMIUIMHBI, IPAaBUIBHOE pELICHUE
3aJa4H.
MOJIHOE 3HAHUWE MPOTPAMMHOIO MaTepuana, YCBOCHHUE OCHOBHOM
Ouenka 4 JIUTEPATYPHI, PEKOMEHIOBAHHOM B MporpaMmme, HaJln4ne
(XOpOH_IO) MaAJIO3HAUYUTCIIbHBIX OI_HI/I6OK B peH_IeHI/II/I 3aa4yu, HWIJIN HEAOCTAaTOYHO

MIOJTHOE PACKPBITHE COJIEPYKAHHUE BOTIPOCA.

3HAHUC OCHOBHOI'O MPOrpaMMHOIo Marcpuajla B MUHHMAJIbHOM O6’beMe,
MOrp€IIHOCTU HEIIPUHIUIIHAIIBHOTO XapaKTepa B OTBETC HA OK3aMCHE U B
PCHICHUHU 3aJa4HU.

Onenka 3
(YIOBJIETBOPUTEIHHO)

Onenka 2 npoGenbl B 3HAHMUSAX ~ OCHOBHOTO — IPOrPaMMHOrO  Marepuana,
(HEeY/IOBJIETBOPUTENIHHO) |IPUHIIMIHAIBHBIC OMMOKY MTPH OTBETE HA BOIPOCHI U B PEIIICHUH 3a/1a4H.

Bonpocsl k 3xk3amMeny
1 cemecTp

1. Ponp Gu3MKHM B pa3BUTHH TEXHUKU U arpONPOMBIIIUIEHHOTO TPOU3BOJICTBA.

2. Kunematuka MarepuaiibHOM TOYKUA. KoOpauHaTHBIA METOJ ONMCAaHUS JABUKECHHII.
Kunemarnueckoe ypaBHEHHE JBUKEHUSI U ONIPEEIsIEMbIE [0 HEMY KHHEMAaTHYECKHE XapaKTEPUCTHKU.

3. BexTopHbI cioco0 omucaHusl IBMKEHUM. BEKTOpHI mepemMenieHus, CKOpOCTH, YCKOPEHHS.
VYT0BBIE XapaKTEPUCTUKHU JABHKEHUS 110 OKPYXHOCTH.

4. DJIeMEHTHI PESITUBUCTCKON MexaHUKU. [locTynaTel crieninaibHOM TEOPUU OTHOCUTEIHHOCTH.
[IpeoOpazoBanus Jlopenma. Cnoxenue ckopocteil. OTHOCHUTENBHOCTh UIMHBI OTPE3KOB U
JUIUTEIIBHOCTA BPEMEHHBIX HHTEPBAJIOB.

5. JluHamuka mMaTepuasbHOM TOYKHM M NOCTYNATEJIBHOIO JIBHXKEHUS TBEpAoro tena. IlpuHnumn
OTHOCHUTEILHOCTH. 3akoHLI HbproToHA. Buan!l cuii.

6. JluHamuKa BpamaTEIbHOTO JBMXKEHUA. MOMEHT cuibl. MOMEHT WHepUHH. 3aKOHBI
COXpaHEHUs UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. NHepunanpHble U HEMHEpLUANbHbIE CHUCTEMbl OTcuéra. Cuibl MHEPLUMM IPHU Pa3IMYHBIX
BHJIaX ABUKCHUS.

8. Pabora, MomHOCTh 1 3Heprusi. Mexanudeckas paboTa U MOIIHOCTb MPHU MOCTYATEIbHOM U
BpalaTeIbHOM JIBHKEHUIX. KuHeTHUecKkast SHEprust U TeopemMa O KHHETUYECKON SHEPTUU.

9. KoHcepBaTHBHBIE CUIIBI M IOTEHIMANIbHAS SHEPTHs. [IpuMepbl NOTEHIMAIBHBIX MTOJIEH. 3aKOH
COXpaAHEHUs SHEPTUH B MEXAHHKE.

10. Mexanuueckue kojneOanus. Kunematnka rapMmoHHueckux Kosebanuid. CriokeHue
KoJieOaHUH. AKYCTHYECKHUE PE30HATOPHI.

11. Jlunamuka rapMoHWYeckux KoneOanuil. uddepeHunanbHoe ypaBHEHUE KoJeOaHMIA.
3aTyxaromue U BRIHY)KJICHHBIE KoJeOanus. MexaHnueckuii pe3oHaHc. MasSTHHUKH.

12. Mexannueckue BoiaHbl. BomHoBoe ypaBHenue. Buasl BonH. MHTepdepentus, nudpaxaus u
nucrepcus BoJiH. BonHbl u nHopManus.

13. OCcHOBHBIE OJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON Teopuu. MneanbHelii ra3. OcHOBHOE
ypaBHeHue MKT u ypaBHeHHE COCTOSTHUS HICAIbHOTO ra3a.

14. ArperatHble cocTOsHUS M (a3oBble mepexonbl. PeanpHble ra3zpl. CXKIKEHUE Ta30B.
OcobenHoctr xuAKOro coctosiHus. CtpoeHue KpUcTauioB. JlepeKThl KpUCTAITUYECKOTO CTPOEHUSI.
IIpoyHOCTh M TIIACTUYHOCTD.

15. SBnenus nepenoca. uddy3us, TemonpoBoIHOCTs U BHYTPeHHEE TpeHne. MoJeKyspHO-
KMHETUYECKasi TEOPUsI SIBICHUH IIEpEeHoca.
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16. OcHOBBI TepMOJIMHAMHUKHA. BHYTpEHHSIsI 2HEPTUs U TIEPBOE HaYajao TepMOAUHAMUKH. PaboTa
U TEIIOEMKOCTb ra3a IpU pa3IMYHbIX IpoLEccaXx.

17. Bropoli 3akoH TepMOAWMHAMUKHU. TemnsaoBble IBUTATENM W XOJOAWIbHbIE MamuHbl. KITJ[
TEIUIOBBIX JIBUTAaTElI€l M CTAaTUCTUYECKUI CMBICI BTOPOrO 3aKOHAa TepMOAMHAMUKH. IloHsTue
SHTpONUH. TpEeTHil 3aKOH TEPMOIUHAMHUKH. DIIEMEHTHI OMOYHEPTCTHKH.

18. DOnextpuueckuil 3apsia. B3aumopneicTBue 3apsaoB. DleKTpocTaTHdeckoe Mose. Bekrop
HanpsHKEHHOCTU. Pacy€r a5ieKTpoCcTaTHYECKUX MOJIEH.

19. TloTeHuman »sieKTpocTaTudyeckoro mond. Pabora 1o mepeMelieHuio 3apsaoB B
aNeKTpocTaTuyeckoM mnosie. [loTennnan u rpagueHT noTeHnuana. JKBUMOTEHIIMATbHBIE TOBEPXHOCTH.

20. BemectBo B 3nekTpuueckoM nosie. IlonspHble n HenossipHble MoiieKynbl. lonspuzanus
IURJIEKTPUKOB. BekTop cmenieHusl.

21. IlpoBOJHHMKM B  D3JEKTPOCTATUUYECKOM  IOJiEe.  DJIEKTPOEMKOCTH  IPOBOJHUKOB.
Kongencaropsl.

22. IlocrosiHHBIA 3neKTpUuecKUd TOK. 3akoH Owma. OnekTtpoaBwkymas cuina. llpasBuna
Kupxroda u pacy€Tsl 371eKTpUIECKUX TIETIEH.

23. Knaccuueckas Teopusl 3JeKTponpoBogHocTu. BreBox 3akona Owma. Ilpupona
CBEPXITPOBOIMMOCTH.

24. Hocutenu TOKa B pa3iMYHbIX MPOBOAHHUKAX. DJIEMEHTBHI TEOPUHU DJIEKTPOIPOBOJHOCTH.
[TonynpoBonauku.  [1omynmpoOBOIHUKOBBIE  MPUOOPHI.  DJIEMEHTHI  (PU3WYECKOW  AICKTPOHHKH.
KoHTakTHBI€ sIBJIEHUS B METANIaX U MOJIYIPOBOJHUKAX.

25. MarauTtHoe moJsie. B3auMozeicTBrue SJIEKTPUIECKUX TOKOB. Pacu€Thl MarHWTHBIX TOJICH.
3axoH buo-Casapa-Jlannaca.

26. MaruutHble CBOWCTBa BemecTBa. [lua-, mapa- u deppomarnetuku. JlomeHbl. DeppuTHI.
DNEKTPOMAarHUTHBIE CENapaTopbl B arpPOUHKEHEPUH.

27. JleiicTBH€ MAarHUTHOTO MOJISI HA DJIEKTPUUYECKUN TOK U ABMKYIIUECS 3apsKEHHBIC YaCTHUIbI.
Cuna Amnepa u cuna Jlopenna. D¢ ekt Xomna. DIeKTpoABUTaTEIH .

2 cemecTp

28. OmnexktpomarHuTHas wuHAyKUusA. 3akoH @apages u mnpaBwio Jlenna. MexaHusm
BO3HUKHOBeHUS DJIC MHIYKIUU.

29. TI'enepatopsl rapmonmnueckoir DJIC u Tpanchopmaropbl. MHIYKTUBHOCTh MPOBOJIHHKOB.
OHeprust MarHuTHOrO MOJIsI.

30. Ilepemennsiii snexktpuyeckuid Tok. llemu mnepemenHoro Toka. 3akoH Oma nans uenei
nepeMeHHoro Toka. [loqHoe conmpoTuBieHHE TEpeMEHHOMY TOKY. BekTtopHas nuarpamma. Pe3oHaHnc B
LEMNsAX EPEMEHHOTO TOKA.

31. DnekrpomaranutHoe moje. O6oOmenune 3akoHa @apanes. 3aKOH TOJHOTO ToKa. TOK
CMEILEHUs. DJIEKTPOMarHuTHhIE BOJIHBL. YpaBHeHMs MakcBemia. Cucrema ypaBHeHM MakcBemia B
muddepeHnmanbHON 1 HHTErpanbHoi popmax. Bektop YMosa-IloitnTunra. /laBnenue cBera.

32. 'apmonmnueckuit ocuusuiaTop. CBOOOIHBIE ANEKTPOMArHUTHBIE KojeOaHus. 3aTyXaromue u
BBIHYX/ICHHbIE Kosiebanus. Pe3oHanc.

33. T'enepaums, nepegadya U OpUEM AIIEKTPOMArHUTHBIX BOJNH. OTKPBITHIN KoJeOaTeNbHbINA
KoHTyp. [lpuHuun pabGoTsl paguonepenaTdyuka U paaruonpuéMHUKa. Monynauus U JEeTEKTUPOBaHUE
AJIEKTPOMAarHUTHBIX BOJIH. Panonokanys u TeIeBUICHUE.

34. [lIkana 31eKTPOMarHUTHBIX BOJH. Pa3nuyHble quana3oHbl 4aCTOT 3JIEKTPOMArHUTHBIX BOJIH,
UX XapaKTepHble OCOOCHHOCTH M TEXHHYECKHE CPEJCTBAa UX MOJy4eHHus. Mcronp3oBaHHE BUAMMBIX,
yIbTPaduOIETOBBIX U IPYTUX U3TYUCHHUH B pACTEHHUEBOJCTBE U )KUBOTHOBOJCTBE.

35. DneMeHTBl TeoMeTpuueckoil onTHUKU. OCHOBBI TeoMeTpuueckoil onTuku. Dopmyibl
Openens. [IpuHUm 00paTUMOCTH CBETOBBIX Jydeld. [I[pnOopbl reoMeTprUIeCcKOi ONTHKH.

36.@oromeTpusl.

37. DnemeHThl BOJIHOBOM onTUKU. [IpuHumn ['rolireHca.
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38. UnTepdepenius ceta. KorepeHTHOCTh M ONTHYECKUN X0 JIy9ei. Y CJIOBUSI MaKCUMyMa U
MuHUMYyMa. MHTEpdepomMeTpsl. DeMeHThI rojorpaduu.

39. Judpakuus cBera. llpunnun TIroiirenca-@Openens. [JudpakumonHas pemérka.
Cnexrporpadus. Audpaxius peHTTeHOBCKUX JTy4eH.

40. BzauMmopeicTBUE U3JIy4YeHUs] C BemlectBoMm. llonsipuzamusi cBeta HpU OTPAKEHUU U
IIPETIOMJICHUU.

41. [BoiiHoe gyuenpenomiieHne. ONTHYECKHM aKTUBHbIE BemecTBa. (CaxapuMeETphl.
HckyccTBeHHas aHU30Tponus U €€ ucnoib3oBanue. HopmanbHas u aHOMallbHas AUCIIEPCHSL.

42. TennoBoe uznydenune. AdcomoTHO uépHoe Teno. 3akoHbl Kupxroda, Credana-boasiimana
u Buna. ®opmyna [1nanka. Ontuueckas nupoMeTpHsL.

43. ®dotoddpdexr. BuemHUN, BHYTpEHHHH U BEHTWIbHBIN GoTOodDdexT. VYpaBHEeHHE
Onnmreitna. [Ipumenenne ¢otosnementoB. Dddexkr Komnrona. JlloMHHECHEHTHOE H3IIydeHHE.
BuomoMmunecnenmnus.

44. ®orobuonoruueckue nporeccel. Porocunres. TepMoanHAMHIKA U MEXaHU3M (OTOCHHTE3A.
buosnepreruka.

45. DneMeHThl KBAaHTOBOM MeXaHMKH. KopmycKylsipHO-BOJIHOBOM ayamus3m. Judpaxims
31eKTpoHOB. COOTHOIIEHUS HeonpeaenéHHocTe. Y paBuenne [lpenunrepa.

46. ATom BozopoJia. DHEpreTuyeckrue ypoBHU atroMa. [loTeHmnman Bo30OyXIeHUS ¥ MOHHU3AIHH.
[Toctynater bopa. U3nydenue u noriomenue sneprun. Bogopoaomoo0HbIE HOHBI.

47. CTpyKTypa CIIO)KHBIX aTOMOB. DHEPreTUYECKHE YPOBHHM B CJIOXHBIX aromax. IIpuHuumn
[Taymu. OnTvueckne CHEKTPbI M CHEKTPBI PEHTICHOBCKOro u3iydeHus. llepumonmmyeckas cucrema
anemenToB J|.M.Menneneena.

48. @dusznka MOJEKyJd. ODHEPreTHYecKne ypoBHH MoOjeKysn. OOMEHHOE B3aUMOJICHCTBUE.
MornexyssipHble crieKTpbl. [IpuHIum paOboThl KBaHTOBBIX TEHEPATOPOB. DIEKTPOHHBIN MapaMarHUTHBIN
pe30HaHC.

49. IlonumMeps! U xuakue Kpuctamuibl. OCHOBHBIE BUBI KOJIEKTUBU3AaLUN MosieKy. CTpoeHune
MOJIMMEPOB U UX (QU3NYECKUE CBOMCTBA. THUIBI JKUAKMX KPUCTAILIOB. J{UCTIen Ha )KUIKUX KpUCTaax.

50.5IBneHue paguMoakTUBHOCTH. Buabl paguoakTHBHOIO pacrnajga. 3akoOH paguOaKTHBHOIO
pacnaga. CraOuibHble M PagUOAKTUBHBIE M30TONBL. COBpPEMEHHBIE METOJbl PATUOXUMHUU U
panuoOuosnorun. IIpodiaeMbl paano3KOIOTUH.

51. CocraB atomHoro sinpa. M3oromnbl. MexaHn4ecKuii 1 MarHUTHBIM MOMEHTHI siiep. SlnepHbie
CHUJIBI Ul DHEPTHUs CBSI3HU sipa. SINepHBI MarHUTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

52. Slnepnwie peaknuu. MexaHusM sAepHBIX peaknuil. llemHas peakmust neneHus saep.
Hcnonb3oBanue aroMHOM »Hepruu. [Ipobiema ympaBiseMoll TEepMOSICPHOW peakUuu. DHEprust
ComHia u 3BE€311. SnepHas YKOJIOTHS.

53. DnemMeHTapHbIe YaCTULBL. Knaccudukanus JJIEMEHTAPHBIX Y4acTHLI.
B3aumornpeBpamaeMocTb 3JIEMEHTapHbIX YacTHL. MeTonsl yCKOpPEHMs 4YacTHll. AHTHYACTHLBl U
aHTUBEILECTBO. BElecTBO B 3KCTpPEMANIBHBIX YCIOBUSX.

54. CoBpemenHas ¢usuka u arpoumHxkeHepus. BemectBo u moje. OOBEKTBI M TMPOIECCHI.
DOBOJIIOLIMOHHBIE  TMpOLECCHl  MpeoOpa3oBaHUsl  MaTrepuu. BemiecTBeHHbIE, JHEPreTHUYECKUE,
AJICKTPOMAarHUTHBIE ¥ HWH(POPMAIMOHHBIE TpeoOpa3oBaHus OM000BEKTOB. PasBuTue arpodusuku,
OuomexaHuku, OMo(U3NKH, OMOIHEPTeTUKH, ONOMH(DOPMATHKHU, OMOTEXHOJIOTHH U arpOMHKEHEPUH.
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